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'ZVTCRQNCVKQP�QH�#PKOCN�6QZKEQNQIKECN
&CVC�VQ�*WOCPU

��� +PVTQFWEVKQP
#�HWNN�GXCNWCVKQP�QH�VJG�JGCNVJ�GHHGEVU�QH�Q\QPG�
1 ��TGSWKTGU�CP�KPVGITCVGF�

KPVGTRTGVCVKQP�QH�JWOCP�ENKPKECN��GRKFGOKQNQIKECN��CPF�CPKOCN�VQZKEQNQIKECN�UVWFKGU���'CEJ�QH

VJGUG�VJTGG�TGUGCTEJ�CRRTQCEJGU�JCU�KPJGTGPV�UVTGPIVJU�CPF�NKOKVCVKQPU���#PKOCN�VQZKEQNQIKECN

FCVC�CTG�XCNWCDNG�DGECWUG�VJG[�RTQXKFG�EQPEGPVTCVKQP��CPF�FWTCVKQP�TGURQPUG�KPHQTOCVKQP�QP�C

HWNNGT�CTTC[�QH�GHHGEVU�CPF�GZRQUWTGU�VJCP�ECP�DG�UVWFKGF�KP�JWOCPU���*QYGXGT��JKUVQTKECNN[��WUG

QH�CPKOCN�VQZKEQNQIKECN�FCVC�JCU�DGGP�NKOKVGF�DGECWUG�QH�FKHHKEWNVKGU�KP�SWCPVKVCVKXG

GZVTCRQNCVKQP�VQ�JWOCPU���4GEGPV�CFXCPEGU�KP�VJG�UVCVG�QH�VJG�CTV�QH�GZVTCRQNCVKQP�JCXG�TGFWEGF

UGXGTCN�WPEGTVCKPVKGU��YJKEJ�YKNN�DG�FKUEWUUGF�KP�VJKU�EJCRVGT�

3WCNKVCVKXG�CPKOCN�VQ�JWOCP�GZVTCRQNCVKQP�IGPGTCNN[�KU�CEEGRVGF�DGECWUG�1 �ECWUGU�

UKOKNCT�V[RGU�QH�GHHGEVU�KP�UGXGTCN�CPKOCN�URGEKGU��HTQO�OQWUG�VQ�PQPJWOCP�RTKOCVG


%JCRVGT������#NUQ��YJGP�UKOKNCT�GPFRQKPVU�
G�I���KPHNCOOCVKQP�CPF�RWNOQPCT[�HWPEVKQP��JCXG

DGGP�GZCOKPGF�KP�1 �GZRQUGF�CPKOCNU�CPF�JWOCPU��UKOKNCT�GHHGEVU�CTG�QDUGTXGF���*QYGXGT��

SWCPVKVCVKXG�GZVTCRQNCVKQP�
K�G���KH�C�EGTVCKP�GZRQUWTG�ECWUGU�C�URGEKHKE�GHHGEV�KP�CPKOCNU��YJCV

GZRQUWTG�KU�NKMGN[�VQ�ECWUG�VJCV�UCOG�GHHGEV�KP�JWOCPU!��KU�VJG�IQCN�DWV�KU�EQPVTQXGTUKCN���5WEJ

CP�GZVTCRQNCVKQP�TGSWKTGU�CP�KPVGITCVKQP�QH�FQUKOGVT[�CPF�URGEKGU�UGPUKVKXKV[���&QUKOGVT[�KU

FGHKPGF�CU�VJG�FQUG�FGNKXGTGF�VQ�C�UKVG�KP�VJG�TGURKTCVQT[�VTCEV�
46����#U�ECP�DG�UGGP�KP�5GEVKQP

�����UWDUVCPVKCN�KPHQTOCVKQP�KU�CXCKNCDNG�QP�FQUKOGVT[�KP�UGXGTCN�URGEKGU��KPENWFKPI�JWOCPU��

&QUKOGVTKE�UVWFKGU�VJCV�CTG�TGHGTGPEGF�KP�VJG�GCTNKGT�1 �ETKVGTKC�FQEWOGPV�
7�5��'PXKTQPOGPVCN�

2TQVGEVKQP�#IGPE[��������CTG�UWOOCTK\GF�QPN[�DTKGHN[�JGTG��PGYGT�TGUGCTEJ�KU�VJG�HQEWU��

5RGEKGU�UGPUKVKXKV[��FKUEWUUGF�KP�5GEVKQP������TGHGTU�VQ�VJG�UGPUKVKXKV[�QH�C�URGEKHKE�URGEKGU�VQ�VJG

FGNKXGTGF�FQUG���(QT�GZCORNG��GXGP�KH�VJG�UCOG�FQUG�QH�1 �YGTG�FGNKXGTGF�VQ�C�URGEKHKE�

TGURKTCVQT[�VTCEV�UKVG�KP�TCVU�CPF�JWOCPU��FKHHGTGPEGU�KP�URGEKGU�UGPUKVKXKV[�VQ�VJCV�FQUG�CTG�NKMGN[

DGECWUG�QH�XCTKCVKQPU�KP�FGHGPUG�OGEJCPKUOU�CPF�RGTJCRU�QVJGT�HCEVQTU���5GEVKQP�����CNUQ

RTQXKFGU�C�OQTG�JQNKUVKE�CRRTQCEJ�VQ�GZVTCRQNCVKQP�D[�SWCPVKVCVKXGN[�EQORCTKPI�GZRQUWTG�

TGURQPUG�FCVC�QDVCKPGF�KP�CPKOCNU�CPF�JWOCPU���5GEVKQPU�����CPF�����CTG�KPVGPFGF�VQ�FTCY�VJG

HQTIQKPI�KPHQTOCVKQP�VQIGVJGT��TGCEJKPI�EQPENWUKQPU�CDQWV�VJG�RQVGPVKCN�HQT�CEWVG�CPF�EJTQPKE

JWOCP�JGCNVJ�GHHGEVU�DCUGF�QP�CPKOCN�UVWFKGU���.CUVN[��5GEVKQP�����RTGUGPVU�VJG�UWOOCT[�CPF

OCLQT�EQPENWUKQPU�HTQO�VJG�EJCRVGT�

#NVJQWIJ�VJKU�EJCRVGT�HQEWUGU�QP�CPKOCN�VQ�JWOCP�GZVTCRQNCVKQP��FQUKOGVTKE�UVWFKGU

CNUQ�ECP�DG�WUGF�VQ�GNWEKFCVG�KPVGTRTGVCVKQPU�QH�VJG�JWOCP�UVWFKGU�FGUETKDGF�KP�%JCRVGT�����(QT
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GZCORNG��MPQYNGFIG�QH�FQUKOGVT[�KP�JWOCPU�CU�TGNCVGF�VQ�CIG�CPF�GZGTEKUG�ECP�GPJCPEG

WPFGTUVCPFKPI�QH�JWOCP�UWUEGRVKDKNKV[�HCEVQTU�

��� 1\QPG�&QUKOGVT[
����� +PVTQFWEVKQP

&QUKOGVT[�TGHGTU�VQ�OGCUWTKPI�QT�GUVKOCVKPI�VJG�SWCPVKV[�QT�TCVG�QH�C�EJGOKECN

CDUQTDGF�D[�VCTIGV�UKVGU�YKVJKP�VJG�46���6JG�EQORQWPF�OQUV�FKTGEVN[�TGURQPUKDNG�HQT�VQZKE

GHHGEVU�OC[�DG�VJG�KPJCNGF�ICU�1 �QT�KVU�EJGOKECN�TGCEVKQP�RTQFWEVU���%QORNGVG�KFGPVKHKECVKQP�QH�

VJG�CEVWCN�VQZKE�CIGPVU�CPF�VJGKT�KPVGITCVKQP�KPVQ�FQUKOGVT[�CTG�EQORNGZ�KUUWGU�VJCV�JCXG�PQV

DGGP�TGUQNXGF���6JWU��OQUV�FQUKOGVT[�KPXGUVKICVKQPU�CTG�EQPEGTPGF�YKVJ�VJG�FQUG�QH�VJG

RTKOCT[�KPJCNGF�EJGOKECN���+P�VJKU�EQPVGZV��C�HWTVJGT�EQPHQWPFKPI�CURGEV�ECP�DG�VJG�WPKVU�QH

FQUG�
G�I���OCUU�TGVCKPGF�RGT�DTGCVJ��OCUU�TGVCKPGF�RGT�DTGCVJ�RGT�DQF[�YGKIJV��OCUU�TGVCKPGF

RGT�DTGCVJ�RGT�TGURKTCVQT[�VTCEV�UWTHCEG�CTGC����6JCV�KU��YJGP�EQORCTKPI�FQUG�DGVYGGP�URGEKGU�

YJCV�KU�VJG�TGNGXCPV�OGCUWTG�QH�FQUG!��6JKU�SWGUVKQP�JCU�PQV�DGGP�CPUYGTGF��WPKVU�CTG�QHVGP

FKEVCVGF�D[�VJG�V[RG�QH�GZRGTKOGPV�QT�D[�C�EJQKEG�OCFG�D[�VJG�KPXGUVKICVQTU��

'ZRGTKOGPVCN�CPF�VJGQTGVKECN�
FQUKOGVT[�OQFGNKPI��UVWFKGU�CTG�WUGF�VQ�QDVCKP

KPHQTOCVKQP�QP�FQUG���'ZRGTKOGPVU�JCXG�DGGP�ECTTKGF�QWV�VQ�QDVCKP�FKTGEV�OGCUWTGOGPVU�QH

CDUQTDGF�1 �KP�VJG�46��VJG�WRRGT�46�
746��TGIKQP�RTQZKOCN�VQ�VJG�VTCEJGCN�GPVTCPEG���CPF�VJG�

NQYGT�46�
.46��TGIKQP�FKUVCN�VQ�VTCEJGCN�GPVTCPEG���JQYGXGT��GZRGTKOGPVCNN[�QDVCKPKPI

FQUKOGVT[�FCVC�KU�GZVTGOGN[�FKHHKEWNV�KP�UOCNNGT�TGIKQPU�QT�NQECVKQPU��UWEJ�CU�URGEKHKE�CKTYC[U�QT

VJG�EGPVTKCEKPCT�TGIKQP�
%#4��LWPEVKQP�QH�EQPFWEVKPI�CKTYC[U�CPF�ICU�GZEJCPIG�TGIKQP���YJGTG

NGUKQPU�ECWUGF�D[�1 �QEEWT�
UGG�%JCRVGT����5GEVKQP����������0GXGTVJGNGUU��GZRGTKOGPVCVKQP�KU�

KORQTVCPV�HQT�FGVGTOKPKPI�FQUG��OCMKPI�FQUG�EQORCTKUQPU�DGVYGGP�UWDRQRWNCVKQPU�CPF

DGVYGGP�FKHHGTGPV�URGEKGU��CUUGUUKPI�J[RQVJGUGU�CPF�EQPEGRVU��CPF�XCNKFCVKPI�OCVJGOCVKECN

OQFGNU�VJCV�ECP�DG�WUGF�VQ�RTGFKEV�FQUG�CV�URGEKHKE�TGURKTCVQT[�VTCEV�UKVGU�CPF�WPFGT�OQTG

IGPGTCN�EQPFKVKQPU��

6JGQTGVKECN�UVWFKGU�CTG�DCUGF�QP�VJG�WUG�QH�OCVJGOCVKECN�OQFGNU�FGXGNQRGF�HQT�VJG

RWTRQUGU�QH�UKOWNCVKPI�VJG�WRVCMG�CPF�FKUVTKDWVKQP�QH�CDUQTDGF�ICUGU�KP�VJG�VKUUWGU�CPF�HNWKFU�QH

VJG�46���$GECWUG�VJG�HCEVQTU�CHHGEVKPI�VJG�VTCPURQTV�CPF�CDUQTRVKQP�QH�ICUGU�CTG�CRRNKECDNG�VQ�CNN

OCOOCNU��C�OQFGN�VJCV�WUGU�CRRTQRTKCVG�URGEKGU�QT�FKUGCUG�URGEKHKE�CPCVQOKECN�CPF�XGPVKNCVQT[

RCTCOGVGTU�ECP�DG�WUGF�VQ�FGUETKDG�CDUQTRVKQP�KP�VJG�URGEKGU�CPF�KP�FKHHGTGPV�UK\GF��CIGF��QT

FKUGCUGF�OGODGTU�QH�VJG�UCOG�URGEKGU���+ORQTVCPVN[��OQFGNU�CNUQ�OC[�DG�WUGF�VQ�OCMG

KPVGTURGEKGU�CPF�KPVTCURGEKGU�FQUG�EQORCTKUQPU��VQ�EQORCTG�CPF�TGEQPEKNG�FCVC�HTQO�FKHHGTGPV

GZRGTKOGPVU��VQ�RTGFKEV�FQUG�KP�EQPFKVKQPU�PQV�RQUUKDNG�QT�HGCUKDNG�GZRGTKOGPVCNN[��CPF�VQ�DGVVGT

WPFGTUVCPF�VJG�RTQEGUUGU�KPXQNXGF�KP�VQZKEKV[����

����� 5WOOCT[�QH������4GXKGY�QH�'ZRGTKOGPVCN�CPF�6JGQTGVKECN�&QUKOGVT[
#�UWOOCT[�QH�VJG�OQTG�TGNGXCPV�GZRGTKOGPVCN�CPF�VJGQTGVKECN�FQUKOGVT[�UVWFKGU

EQPVCKPGF�KP�VJG�RTGXKQWU�1 �ETKVGTKC�FQEWOGPV�
7�5��'PXKTQPOGPVCN�2TQVGEVKQP�#IGPE[��������

KU�RTGUGPVGF���6JG�TGCFGT�KU�TGHGTTGF�VQ�VJG�GCTNKGT�FQEWOGPV�HQT�EQORNGVGPGUU��

'ZRGTKOGPVU�QP�VJG�PCUQRJCT[PIGCN�TGOQXCN�QH�1 �KP�NCDQTCVQT[�CPKOCNU�UWIIGUVGF�

VJCV�VJG�HTCEVKQP�QH�1 �WRVCMG�FGRGPFU�KPXGTUGN[�QP�HNQY�TCVG�
;QMQ[QOC�CPF�(TCPM���������

WRVCMG�YCU�ITGCVGT�HQT�PQUG�VJCP�OQWVJ�DTGCVJKPI�
;QMQ[QOC�CPF�(TCPM���������CPF�VTCEJGCN

CPF�EJCODGT�EQPEGPVTCVKQPU�YGTG�TGNCVGF�NKPGCTN[�
;QMQ[QOC�CPF�(TCPM��������/KNNGT�GV�CN��

��������1PN[�QPG�KPXGUVKICVKQP�OGCUWTGF�WRVCMG�D[�VJG�.46��HKPFKPI����VQ�����WRVCMG�D[�VJG

.46�QH�FQIU�
;QMQ[QOC�CPF�(TCPM����������#V�VJG�VKOG��VJGTG�YGTG�PQ�TGRQTVGF�TGUWNVU�HQT
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JWOCP�746�QT�.46�WRVCMG���9KVJ�VJG�GZEGRVKQP�QH�VYQ�TGNCVKXGN[�ETWFG�UVWFKGU�D[�%NCOCPP

CPF�$CPETQHV�
������CPF�*CNNGVV�
�������VJGTG�YGTG�PQ�FCVC�QP�1 �WRVCMG�KP�JWOCPU�CV�VJG�VKOG�

QH�VJG�GCTNKGT�ETKVGTKC�FQEWOGPV�
7�5��'PXKTQPOGPVCN�2TQVGEVKQP�#IGPE[��������

5GXGTCN�OCVJGOCVKECN�FQUKOGVT[�OQFGNU�YGTG�FGXGNQRGF�VQ�UKOWNCVG�VJG�RTQEGUUGU

KPXQNXGF�KP�1 �WRVCMG�CPF�VQ�RTGFKEV�1 �WRVCMG�D[�XCTKQWU�TGIKQPU�CPF�UKVGU�YKVJKP�VJG�46��� �

6JG�OQFGN�QH�#JCTQPUQP�GV�CN��
������YCU�WUGF�VQ�CPCN[\G�PCUQRJCT[PIGCN�WRVCMG�FCVC��

#RRNKGF�VQ�1 �FCVC��VJG�OQFGN�KPFKECVGF�VJCV�VJG�CXGTCIG�OCUU�VTCPUHGT�EQGHHKEKGPV�QH�VJKU�TGIKQP�

CPF�VJG�OCUU�TGVCKPGF�KPETGCUGF�YKVJ�KPETGCUKPI�CKT�HNQY��DWV�VJG�RGTEGPV�WRVCMG�FGETGCUGF��

/QFGNU�YGTG�FGXGNQRGF�VQ�UKOWNCVG�.46�WRVCMG�
/KNNGT�GV�CN�����������������6JG

OQFGNU�YGTG�XGT[�UKOKNCT�KP�VJGKT�VTGCVOGPV�QH�1 �KP�VJG�CKTYC[U�CPF�CKTURCEGU�CPF�KP�VJGKT�WUG�

QH�OQTRJQOGVTKE�FCVC�VQ�FGHKPG�VJG�FKOGPUKQPU�QH�VJG�CKT�EQORCTVOGPVU�CPF�NKSWKF�NKPKPI���$QVJ

VJG������CPF�VJG������OQFGNU�QH�/KNNGT�CPF�EQ�YQTMGTU�VQQM�KPVQ�CEEQWPV�TGCEVKQPU�QH�1 �YKVJ�

EQPUVKVWGPVU�QH�VJG�NKSWKF�NKPKPI���*QYGXGT��VJGUG�OQFGNU�FKHHGTGF�KP�VJGKT�VTGCVOGPV�QH�EJGOKECN

TGCEVKQPU�KP�VJG�NKSWKF�NKPKPI��CPF�VJG�NCVGT�OQFGN�KPENWFGF�VTCPURQTV�CPF�EJGOKECN�TGCEVKQPU

YKVJKP�VKUUWG�CPF�DNQQF��YJGTGCU�VJG�HKTUV�OQFGN�FKF�PQV�
CP�KPUVCPVCPGQWU�TGCEVKQP�CV�VJG

NKSWKF�VKUUWG�KPVGTHCEG�YCU�CUUWOGF��UQ�VJG�1 �EQPEGPVTCVKQP�YCU�FGHKPGF�CU�\GTQ����+P�DQVJ�

OQFGNU��VKUUWG�FQUG�YCU�FGHKPGF�CU�VJG�1 �HNWZ�VQ�VJG�NKSWKF�VKUUWG�KPVGTHCEG���$QVJ�OQFGNU�

RTGFKEVGF�1 �VKUUWG�FQUG�VQ�DG�TGNCVKXGN[�NQY�KP�VJG�VTCEJGC��VQ�KPETGCUG�VQ�C�OCZKOWO�KP�QT�

PGCT�VJG�%#4��CPF�VJGP�VQ�FGETGCUG�FKUVCNN[��VJKU�YCU�EJCTCEVGTKUVKE�HQT�DQVJ�VJG�CPKOCN�CPF�VJG

JWOCP�UKOWNCVKQPU�
/KNNGT�GV�CN���������������

2TKQT�VQ�������VJGTG�YGTG�PQ�GZRGTKOGPVCN�TGUWNVU�VJCV�YGTG�WUGHWN�KP�LWFIKPI�VJG

XCNKFKV[�QH�VJG�OQFGNKPI�GHHQTVU���*QYGXGT��C�EQORCTKUQP�QH�VJG�TGUWNVU�QH�/KNNGT�CPF

EQ�YQTMGTU�YKVJ�OQTRJQNQIKECN�FCVC�
UJQYKPI�VJG�%#4�VQ�DG�OQUV�CHHGEVGF�D[�1 ��UGG�

%JCRVGT����5GEVKQP��������KPFKECVGF�SWCNKVCVKXG�CITGGOGPV�DGVYGGP�VJG�UKVG�QH�RTGFKEVGF

OCZKOWO�VKUUWG�FQUG�CPF�VJG�UKVG�QH�QDUGTXGF�OCZKOWO�OQTRJQNQIKECN�FCOCIG�KP�VJG

RWNOQPCT[�TGIKQP����

����� 'ZRGTKOGPVCN�1\QPG�&QUKOGVT[�&CVC
������� +PVTQFWEVKQP

/QFGNU�QH�1 �WRVCMG�KP�VJG�46�JCXG�TGCEJGF�C�UECNG�QH�UQRJKUVKECVKQP�VJCV�RTQXKFG�

UQOG�JKIJN[�URGEKHKE�RTGFKEVKQPU�TGICTFKPI�VJG�NQECVKQP�CPF�OCIPKVWFG�QH�1 �FQUG���*QYGXGT��

DGHQTG�VJGUG�OQFGNU�ECP�DG�GZRNQKVGF�VQ�VJGKT�HWNNGUV�FGITGG�KP�GZVTCRQNCVKPI�FQUG�YKVJKP�CPF

DGVYGGP�URGEKGU��XCNKFCVKQP�QH�VJG�OQFGNU�YKVJ�GZRGTKOGPVCN�FCVC�KU�GUUGPVKCN���6JKU�UGEVKQP�YKNN

TGXKGY�VJG�GZRGTKOGPVCN�FCVCDCUG�QP�YJKEJ�VJG�OQFGNKPI�QH�1 �FQUKOGVT[�KU�DQVJ�DCUGF�CPF�

XCNKFCVGF���6JKU�YKNN�JGNR�HCEKNKVCVG�FKUEWUUKQP�QH�VJG�OQFGNU�VJGOUGNXGU�KP�UWDUGSWGPV�UGEVKQPU��

6CDNG�����RTQXKFGU�C�UWOOCT[�QH�CNN�RQUV������GZRGTKOGPVCN�1 �FQUKOGVT[�UVWFKGU��

������� +P�8KXQ�1\QPG�&QUKOGVT[�5VWFKGU
6JG�OQFGN�RTGFKEVKQPU�QH�1XGTVQP�GV�CN��
�������DCUGF�QP�VJG�QTKIKPCN�OQFGN�QH

/KNNGT�GV�CN��
�������RTQXKFGF�URGEKHKE�RTGFKEVKQPU�CDQWV�VJG�TGIKQPCN�CPF�VQVCN�WRVCMG

GHHKEKGPEKGU�QH�1 �KP�NCDQTCVQT[�TCVU���+V�YCU�VJGTGHQTG�PGEGUUCT[�VQ�VGUV�VJGUG�RTGFKEVKQPU�YKVJ�

CEVWCN�FCVC���6JG�HKTUV�FCVC�QP�VQVCN�46�WRVCMG�QH�1 �KP�TCVU�YGTG�QDVCKPGF�D[�9KGUVGT�GV�CN��


��������1\QPG�WRVCMG�YCU�OGCUWTGF�KP����CYCMG��WPCPGUVJGVK\GF�5RTCIWG�&CYNG[�
5�&��TCVU

TGEGKXKPI�C�PQUG�QPN[�GZRQUWTG���'CEJ�TCV�YCU�UKVWCVGF�YKVJKP�C�RNGVJ[UOQITCRJ�VJCV

EQPVKPWQWUN[�OQPKVQTGF�VJG�CPKOCN	U�DTGCVJKPI�RCVVGTP���#KT�YKVJ�1 �HNQYGF�D[�TCVU	�PQUGU�CV�

������O.�OKP�HQT���J�CV�C�EQPEGPVTCVKQP�QH�����������QT�����RRO�1 ���&GVGTOKPCVKQP�QH�46��
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6CDNG�������'ZRGTKOGPVCN�5VWFKGU�QP�1\QPG�&QUKOGVT[C

6[RG QH 5VWF[

5RGEKGU


5VTCKP� 7RVCMG $TGCVJKPI 2CVVGTPU 4GUWNVU 4GHGTGPEG

+P XKXQ�

PQUG QPN[

4CV


5�&�

6QVCN 46 8 � ��� O.6

H � ��� DRO

8 � ��� O.�OKP
�
'

7RVCMG OGCUWTGF KP �� TCVU GZRQUGF VQ ���� ���� QT ��� RRO 1 HQT ��J��

7RVCMG OGCUWTGF WUKPI OCUU DCNCPEG� 6QVCN 46 WRVCMG GHHKEKGPE[

OGCUWTGF CV ���� 7RVCMG GHHKEKGPE[ YCU KPFGRGPFGPV QH

1 EQPEGPVTCVKQP��

9KGUVGT GV CN� 
�����

+P XKXQ 4CV 
(����

4CV 
5�&�

4CV


.QPI�'XCPU�

)WKPGC RKI


*CTVNG[�

6QVCN 46 (QT TCVU�

8 � ��� O.6

H � ��� DRO

8 � ��� O.�OKP
�
'

(QT IWKPGC RKIU�

8 � ��� O.6

H � �� DRO

8 � ��� O.�OKP
�
'

#NN WRVCMG OGCUWTGOGPVU CV ��� RRO 1 � +P CFFKVKQP (��� TCVU YGTG�

OGCUWTGF CV ��� RRO� 7RVCMG OGCUWTGOGPVU OCFG YKVJ U[UVGO QH

9KGUVGT GV CN� 
������ 6QVCN 46 WRVCMG GHHKEKGPE[ CXGTCIGF ��� CPF YCU

UVTCKP CPF URGEKGU KPFGRGPFGPV� 7RVCMG GHHKEKGPE[ CICKP YCU UJQYP VQ DG

KPFGRGPFGPV QH 1 EQPEGPVTCVKQP KP (��� TCVU��

9KGUVGT GV CN� 
�����

+P XKXQ 4CV 
(���� 6QVCN 46� JGCF�

NCT[PZ�VTCEJGC�

NWPI

8 � ���� O.6

H � ��� DRO

8 � ��� O.�OKP
�
'

4GIKQPCN WRVCMG OGCUWTGF D[ CUUC[KPI HQT TGEQXGTCDNG 1 HTQO��

TGURKTCVQT[ VTCEV VKUUWG CHVGT CPKOCN KPJCNGF 1�GPTKEJGF � RRO 1 HQT��
�

� J� (KHV[�HQWT RGTEGPV QH KPURKTGF 1 YCU VCMGP WR D[ VQVCN 46� 1H VJG�

1 VCMGP WR� ����� VCMGP WR D[ VJG JGCF� ���� D[ VJG NCT[PZ�VTCEJGC��

CPF ����� D[ VJG NWPIU�

*CVEJ GV CN� 
�����

+P XKXQ *WOCP 6QVCN 46� 746�

.46

8 � ��� O.6

H � �� CPF �� DRO

8 � ��� CPF ��� O.�U
�
+

QTCN� PCUCN� CPF QTQPCUCN

DTGCVJKPI

7RVCMG GHHKEKGPEKGU QH 746� .46� CPF VQVCN 46 OGCUWTGF D[ UCORNKPI

KPURKTGF CPF GZRKTGF CKT HTQO ECVJGVGT KPUGTVGF VJTQWIJ PQUG VQ RQUVGTKQT

QTQRJCT[PZ� 7RVCMG GHHKEKGPEKGU EQORWVGF HTQO RGCM RNCVGCW

EQPEGPVTCVKQPU QP KPURKTCVKQP CPF GZRKTCVKQP� +PURKTCVQT[ 746 WRVCMG

GHHKEKGPEKGU CXGTCIGF ���� KPURKTCVQT[ RNWU GZRKTCVQT[ .46 WRVCMG

GHHKEKGPEKGU CXGTCIGF ���� 5OCNN DWV UKIPKHKECPV FGETGCUGU KP 746 CPF

.46 WRVCMG GHHKEKGPEKGU YKVJ KPETGCUKPI H� 0Q GHHGEV QH EQPEGPVTCVKQP QP

WRVCMG� 7RVCMG GHHKEKGPE[ QH OQWVJ TGNCVKXGN[ ITGCVGT VJCP PQUG D[ CDQWV

����

)GTTKV[ GV CN� 
�����

+P XKXQ *WOCP 6QVCN 46� 746�

.46

8 � ����������� O.6

H � ����� DRO

8 � �� .�OKP
�
'

6YGPV[ JGCNVJ[ OCNG UWDLGEVU GZRQUGF VQ ��� RRO 1 YJKNG GZGTEKUKPI CV�

8 QH �� .�OKP HQT � J� 7RVCMG GHHKEKGPEKGU QH 746� .46� CPF
�
'

VQVCN 46 OGCUWTGF CV DGIKPPKPI CPF CV GPF QH GZRQUWTG D[ OGVJQF QH

)GTTKV[ GV CN� 
������ 5WDLGEVU OQWVJ�DTGCVJGF QPN[� 7RVCMG GHHKEKGPEKGU

EQORWVGF CU OCUU HTCEVKQPU� 746 KPURKTCVQT[ GHHKEKGPE[ YCU ��� CPF

FKF PQV EJCPIG FWTKPI GZRQUWTG� .46 GHHKEKGPE[ FTQRRGF HTQO ��� VQ

��� FWTKPI GZRQUWTG� .46 FGETGCUG EQTTGNCVGF YKVJ FTQR KP 8 �6
%WOWNCVKXG FQUG QH 1 VQ .46 YCU RTGFKEVKXG QH 8 FTQR�� 6

)GTTKV[ CPF

/E&QPPGNN 
������

)GTTKV[ GV CN� 
������

)GTTKV[ GV CN� 
�����

+P XKVTQ 2KI

5JGGR

6TCEJGC 8 � ������ O.�U
�
+ 7PKFKTGEVKQPCN 1 WRVCMG GHHKEKGPEKGU QH VTCEJGC FGETGCUGF YKVJ KPETGCUKPI�

HNQY HTQO ��� VQ ���� HQT VJG UJGGR CPF ���� HQT VJG RKI� /CUU VTCPUHGT

EQGHHKEKGPVU IGPGTCNN[ YGTG KPFGRGPFGPV QH HNQY�

$GP�,GDTKC GV CN�


�����
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6CDNG�����
EQPV	F����'ZRGTKOGPVCN�5VWFKGU�QP�1\QPG�&QUKOGVT[C

6[RG QH 5VWF[

5RGEKGU


5VTCKP� 7RVCMG $TGCVJKPI 2CVVGTPU 4GUWNVU 4GHGTGPEG

+P XKVTQ 0�# 0�# 0�# 1\QPQN[UKU UVWFKGU QP XCTKQWU WPUCVWTCVGF HCVV[ CEKFU� TCV

GT[VJTQE[VG IJQUV OGODTCPGU CPF TCV $#.� &QOKPCPV RTQEGUUGU CTG

VJG RTQFWEVKQP QH CNFGJ[FGU CPF RGTQZKFGU FWG VQ TGCEVKQPU DGVYGGP 1�

CPF QNGHKPU�

2T[QT GV CN� 
�����

+P XKXQ *WOCP ������ O. FGRVJ

KPVQ VQVCN 46

8 � ��� O.6

8 � ��� O.�U
�
+

7RVCMG GHHKEKGPEKGU D[ OGCUWTKPI TGEQXGT[ QH 1 DQNWUGU FGNKXGTGF�

CV �� O. KPETGOGPVU KPVQ NWPI VQ FGRVJ QH ��� O.� #V FGGRGUV FGRVJ�

QPN[ �� QH 1 EQWNF DG TGEQXGTGF� 1\QPG WRVCMG D[ EQPFWEVKPI�

CKTYC[U NCTIGT VJCP RTGFKEVGF D[ /KNNGT GV CN� 
������

*W GV CN� 
����D�

+P XKXQ *WOCP ������ O. FGRVJ

KPVQ VQVCN 46

8 � ��� O.6

8 � ���� ���� ���� ����
�
+

����� O.�U

5COG VGEJPKSWG CU *W GV CN� 
����D�� DWV KPXGUVKICVKPI HNQY GHHGEVU�

+PETGCUKPI HNQY ECWUGF OCTMGF UJKHV QH FGNKXGTGF 1 VQYCTF VJG�

RGTKRJGT[ QH VJG EQPFWEVKPI CKTYC[U 
K�G�� VJG ITGCVGT VJG KPURKTCVQT[

HNQY� VJG ITGCVGT VJG COQWPV QH 1 FGNKXGTGF VQ VJG NWPI RGTKRJGT[���

YJGTG KV KU CXCKNCDNG HQT CDUQTRVKQP� /CUU VTCPUHGT EQGHHKEKGPVU KP

WRRGT CKTYC[U KPFGRGPFGPV QH HNQY� DWV KP EQPFWEVKPI CKTYC[U VJG[

KPETGCUG RTQRQTVKQPCN VQ HNQY� .WPI NKSWKF NKPKPI OCUU VTCPUHGT

EQGHHKEKGPV EQORWVGF VQ DG ��� EO�U KP VJG 746� HCNNKPI VQ

���� EO�U KP VJG TGURKTCVQT[ CKTYC[U� 4GCEVKQP TCVG EQPUVCPV

DGVYGGP 1 CPF VJG NWPI NKSWKF NKPKPI YCU EQORWVGF CU ��� ¥ �� �U KP�
�

VJG 746� HCNNKPI VQ ��� ¥ �� �U KP VJG FKUVCN EQPFWEVKPI CKTYC[U��

*W GV CN� 
�����

+P XKXQ *WOCP ������ O. FGRVJ

KPVQ VQVCN 46

8 � ��� O.6

8 � ��� O.�U
�
+

%QORCTKUQP QH 1 DQNWU WRVCMG DGVYGGP QTCN CPF PCUCN TQWVGU��

0QUG YCU HQWPF VQ DG ��� OQTG GHHKEKGPV CV TGOQXKPI 1 HTQO VJG CKT�

UVTGCO VJCP VJG OQWVJ�

-CDGN GV CN� 
�����

+P XKVTQ 4CV 
5�&� .WPI 8 � ���� O. 6

H � ������ DRO

(4% � � CPF � O.

2GTHWUGF CPF PQPRGTHWUGF TCV NWPIU XGPVKNCVGF YKVJ � RRO 1 � 7RVCMG�

GHHKEKGPE[ QH NWPIU FTQRRGF HTQO ��� CV �� DRO VQ CDQWV ��� CV ���

DRO� 0Q EJCPIG KP WRVCMG GHHKEKGPE[ YJGP NWPIU KPHNCVGF HTQO (4%

� � VQ � O.�

2QUVNGVJYCKV GV CN� 
�����

+P XKXQ *WOCP 6QVCN 46� 746�

VTCEJGC� OCKPUVGO

DTQPEJK

8 � ��� O.6

H � �� DRO

8 � ��� O.�U
�
+

1 WRVCMG GHHKEKGPEKGU KP EQPFWEVKPI CKTYC[ UVTWEVWTGU FGVGTOKPGF�

D[ UCORNKPI CKT HTQO CPCVQOKECN UKVGU TCPIKPI HTQO VJG XQECN EQTFU VQ

DTQPEJWU KPVGTOGFKWU KP �� UWDLGEVU WPFGTIQKPI VTCPUPCUCN

DTQPEJQUEQR[ YJKNG DGKPI GZRQUGF VQ ��� RRO 1 � 6QVCN 46 WRVCMG�

GHHKEKGPE[ YCU ���� 7RVCMG GHHKEKGPEKGU QH OQWVJ�XQECN EQTFU�

������ XQECN EQTFU�WRRGT VTCEJGC� ������ WRRGT VTCEJGC�OCKP

DKHWTECVKQP ECTKPC� ������ OCKP DKHWTECVKQP ECTKPC�DTQPEJWU

KPVGTOGFKWU� ���

)GTTKV[ GV CN� 
�����

+P XKXQ *WOCP 6QVCN 46 8 � ������� O. 6

H � �� DRO

8 � ������� .�OKP
�
'

0CUCN CPF QTCN

DTGCVJKPI

6QVCN 46 WRVCMG GHHKEKGPE[ OGCUWTGF WUKPI VJG UCOG VGEJPKSWG


9KGUVGT GV CN�� ����� 9KGUVGT GV CN�� ����� CRRNKGF VQ TCVU� &WTKPI

PCUCN DTGCVJKPI� VQVCN 46 WRVCMG GHHKEKGPE[ YCU ���� &WTKPI QTCN

DTGCVJKPI� VQVCN 46 WRVCMG GHHKEKGPE[ YCU ��� CPF UKIPKHKECPVN[ JKIJGT

VJCP YKVJ PCUCN DTGCVJKPI�

9KGUVGT GV CN� 
�����

5GG #RRGPFKZ # HQT CDDTGXKCVKQPU CPF CETQP[OU�C
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1 �WRVCMG�YCU�FGVGTOKPGF�D[�OCUU�DCNCPEG���6JG�WRVCMG�YCU�VJG�FKHHGTGPEG�KP�OCUU�KP�VJG�

WRUVTGCO�CKT�CPF�KP�VJG�CKT�FQYPUVTGCO�QH�VJG�TCV���6QVCN�46�1 �WRVCMG�GHHKEKGPE[�QH�

CRRTQZKOCVGN[�����YCU�OGCUWTGF�CPF�YCU�KPFGRGPFGPV�QH�1 �EQPEGPVTCVKQP���&WTKPI�FCVC�

CESWKUKVKQP��VJG�CPKOCNU�JCF�CP�CXGTCIG�VKFCN�XQNWOG�
8 ��QH�CDQWV�����O.��CP�CXGTCIG6

DTGCVJKPI�HTGSWGPE[�
H��QH�CDQWV�����DTGCVJU�RGT�OKPWVG�
DRO���CPF�CP�CXGTCIG�OKPWVG

XGPVKNCVKQP�
 ��QH�CDQWV�����O.�OKP���6JKU�UVWF[�YCU�HQNNQYGF�D[�CPQVJGT�
9KGUVGT�GV�CN��'

������KP�YJKEJ�VQVCN�46�WRVCMG�YCU�OGCUWTGF�KP�VJTGG�UVTCKPU�QH�TCVU�CPF�KP�VJG�IWKPGC�RKI��

5RGEKHKECNN[��(KUEJGT�����
(������5�&��CPF�.QPI�'XCPU�TCVU�CPF�*CTVNG[�IWKPGC�RKIU�YGTG

GZRQUGF�HQT���J�VQ�����RRO�1 ��(����TCVU�CNUQ�TGEGKXGF�C�����RRO�GZRQUWTG���#NN�TCVU�KP�VJG�

9KGUVGT�GV�CN��
������UVWF[�JCF�H	U�DGVYGGP�����CPF�����DRO��8 U�DGVYGGP�����CPF�����O.�6

CPF� U�DGVYGGP�����CPF�����O.�OKP���6JG�IWKPGC�RKIU�JCF�C�8 �QH�����O.�
PQV�FKHHGTGPV' 6

HTQO�TCVU���CP�H�QH����DRO��CPF�C� �QH�����O.�OKP���7RVCMG�YCU�OGCUWTGF�CU�KP�VJG�RTGXKQWU'

GZRGTKOGPV�
9KGUVGT�GV�CN�����������6QVCN�46�WRVCMG�QH�1 �YCU�URGEKGU�KPFGRGPFGPV�CPF�

CXGTCIGF������VJKU�YCU�JKIJGT�VJCP�KP�VJG�RTGXKQWU�UVWF[�DGECWUG�C�FKHHGTGPV�ECNEWNCVKQP

OGVJQF�HQT�HTCEVKQPCN�WRVCMG�YCU�WUGF���#U�KP�VJG�HKTUV�GZRGTKOGPV��GZRQUWTG�EQPEGPVTCVKQP�FKF

PQV�CHHGEV�WRVCMG���9KGUVGT�GV�CN��
������EQTTGEVGF�CNN�HNQYU�WUGF�KP�WRVCMG�ECNEWNCVKQPU�HQT�DQF[

VGORGTCVWTG�CPF�TGNCVKXG�JWOKFKV[���+P�VJGKT�NCVGT�YQTM��JQYGXGT��VJG[�HQWPF�VJCV�VJKU

EQTTGEVKQP�YCU�PQV�YCTTCPVGF��TGUWNVKPI�KP�C�UNKIJVN[�JKIJGT�EQORWVGF�1 �WRVCMG�GHHKEKGPE[�


9KGUVGT�GV�CN����������

6JGUG�FCVC�CTG�KP�FKUCITGGOGPV�YKVJ�VJG�OQFGN�RTGFKEVKQPU�QH�1XGTVQP�GV�CN��
������

YJQ�OCFG�RTGFKEVKQPU�QH�1 �WRVCMG�KP�VYQ�FKHHGTGPV�TCV�CPCVQOKECN�NWPI�OQFGNU�
-NKOGPV��

������;GJ�GV�CN�����������5KOWNCVKQPU�YGTG�EQPFWEVGF�KP�DQVJ�CPCVQOKECN�OQFGNU��XCT[KPI�H�CPF

8 �CV�HKZGF� ��HWPEVKQPCN�TGUKFWCN�ECRCEKV[�
(4%��CNUQ�YCU�XCTKGF�CU�C�HTCEVKQP�QH�VQVCN�NWPI6 '

ECRCEKV[�
6.%����6JG�-NKOGPV�
������CPCVQOKECN�NWPI�OQFGN�ICXG�EQPUKUVGPVN[�JKIJ�RTGFKEVKQPU

HQT�WRVCMG�YJGP�EQORCTGF�YKVJ�CEVWCN�FCVC���6JG�RTGFKEVKQPU�WUKPI�VJG�;GJ�GV�CN��
������OQFGN

ECOG�ENQUGT���6QVCN�46�WRVCMGU�
PQV�KPENWFKPI�VJG�JGCF��HQT�VJG�;GJ�GV�CN��
������OQFGN�YGTG

RTGFKEVGF�VQ�TCPIG�DGVYGGP����CPF�����CV��H�������DRO�CPF�8 ��������O.�CPF�DGVYGGP6

���CPF�����HQT�H������DRO�CPF�8 �������O.���*QYGXGT��YJGP�VJG�HCEV�VJCV�VJGUG�RTGFKEVKQPU6

FQ�PQV�KPENWFG�VJG�JGCF�QH�VJG�CPKOCN�KU�EQPUKFGTGF��KV�KU�GXKFGPV�VJCV�VJG�OQFGN�RTGFKEVKQPU

QXGTGUVKOCVG�VJG�VQVCN�46�WRVCMG�KP�TCVU���6JG�SWGUVKQP�KU�YJGVJGT�VJG�OGCUWTGOGPVU�CTG

CEEWTCVG�QT�YJGVJGT�VJGTG�KU�C�RTQDNGO�YKVJ�VJG�OQFGN�HQTOWNCVKQP���6JG�FCVC�QH�2QUVNGVJYCKV�GV

CN��
�������RTGUGPVGF�DGNQY��UWIIGUVGF�VJCV�VJG�FCVC�QH�9KGUVGT�GV�CN��
������������OC[�DG

TGCUQPCDNG���6JG�2QUVNGVJYCKV�GV�CN��
������FCVC�KP�VJG�GZEKUGF�TCV�NWPI�UWIIGUVGF�C�ENGCT

KPXGTUG�FGRGPFGPEG�QH�NWPI�WRVCMG�QP�H���#V�C�8 �QH�����O.��VJG�1 �WRVCMG�GHHKEKGPE[�QH�VJG6 �

GZEKUGF�NWPI�HGNN�HTQO�PGCTN[�WPKV[�CV�H������DRO�VQ�CNOQUV�����CV�H�������DRO���(QT

GZVTCRQNCVKQP�RWTRQUGU��C�MG[�SWGUVKQP�JGTG�KU�YJCV�UJQWNF�DG�EQPUKFGTGF�VJG�PQTOCN�TGUVKPI�H

QH�C�TCV���#NVJQWIJ�9KGUVGT�GV�CN��
������������CNNQYGF�VJGKT�TCVU�VQ�CEENKOCVG�VQ�VJG

RNGVJ[UOQITCRJ�D[�OQPKVQTKPI�H�CPF�DGICP�WRVCMG�OGCUWTGOGPVU�QPN[�CHVGT�H�JCF�RNCVGCWGF�CV�C

OKPKOWO��KV�KU�UVKNN�WPEGTVCKP�YJGVJGT�H	U�QH�����VQ�����DRO�CTG�TGCUQPCDNG���+P�C�UWOOCT[�QH

UVWFKGU�QH�VJG�RWNOQPCT[�HWPEVKQP�QH�TCVU�KP�TGURQPUG�VQ�1 ��6GRRGT�GV�CN��
������HQWPF�V[RKECN�

H	U�QH�����DRO���#NVJQWIJ�VJG�OQFGNU�CRRGCT�VQ�QXGTGUVKOCVG�VJG�1 �WRVCMG�GHHKEKGPE[�QH�VJG�TCV�

46��VJG�FKUETGRCPE[�KU�PQV�NCTIG��CPF�VJG�PGCT�CITGGOGPV�KPFKECVGU�VJCV�VJG�1 �FQUKOGVT[�

OQFGNU�JCXG�RTGFKEVKXG�ECRCDKNKV[�

+P�CFFKVKQP�VQ�FCVC�QP�VJG�VQVCN�46�1 �WRVCMG�GHHKEKGPE[��KP�XKXQ�FCVC�QP�TGIKQPCN�

1 �FQUKOGVT[�KP�CPKOCN�OQFGNU�JCXG�DGIWP�VQ�GOGTIG���*CVEJ�CPF�#KUUC�
������CPF�#KUUC�CPF�

*CVEJ�
������HKTUV�FGUETKDGF�C�OGVJQF�VQ�OGCUWTG�1 �WRVCMG�KP�CPKOCNU�D[�GZRQUKPI�VJGO�PQUG��
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QPN[��YJKNG�KP�C�RNGVJ[UOQITCRJ��VQ�1 �GPTKEJGF�YKVJ� 1��C�UVCDNG�KUQVQRG�QH�QZ[IGP���#HVGT�
��

GZRQUWTG��DTQPEJQCNXGQNCT�NCXCIG�
$#.��HNWKF�CPF�TGURKTCVQT[�VTCEV�VKUUWG�YGTG�CUUC[GF�HQT

GZEGUU� 1�WUKPI�KUQVQRG�TCVKQ�OCUU�URGEVTQOGVT[���1PG�RTQDNGO�YKVJ�VJKU�VGEJPKSWG�KU�VJCV�CNN��

QH�VJG�CDUQTDGF� 1�ECPPQV�DG�CEEQWPVGF�HQT��VJWU�RQUUKDN[�NGCFKPI�VQ�CP�WPFGTGUVKOCVKQP�QH��

FQUG���6JG�VGEJPKSWG�WUGF�D[�*CVEJ�CPF�#KUUC�
������KPXQNXGU�VJG�FGVGEVKQP�QH�GZEGUU� 1�KP��

1 �TGCEVKQP�RTQFWEVU�CHVGT�VKUUWG�R[TQN[UKU���6JWU�� 1 �VJCV�KU�FGITCFGF�VQ�* 1�QT� 1 �KU�� �� �� ��
� � � �

NQUV�CPF�ECPPQV�DG�FGVGEVGF�KP�FT[�VKUUWG���'KIJV�OCNG�(����TCVU�
HQWT�RTGXKQWUN[�GZRQUGF

EJTQPKECNN[�VQ�1 �HQT���[GCT�VQ�CP�WTDCP�RCVVGTP�IGPGTCNN[�EQPUKUVKPI�QH�C������RRO�DCUGNKPG�

YKVJ���J�FCKN[�URKMGU�TKUKPI�VQ������RRO��YGTG�GZRQUGF�HQT���J�VQ���RRO�QH� 1�GPTKEJGF�1��
�


*CVEJ�GV�CN�����������&WTKPI�GZRQUWTG��VJG�TCVU�DTGCVJGF�CV�����DRO�CPF�JCF�C�8 �QH������O.6

CPF�C� �QH�����O.�OKP���#HVGT�GZRQUWTG��VJG�NWPI��VTCEJGC��CPF�JGCF�YGTG�CPCN[\GF'

UGRCTCVGN[�HQT� 1���1XGTCNN��VJG�CPKOCNU�VQQM�WR�������QH�KPURKTGF�1 ���#NVJQWIJ�VJKU�XCNWG�QH��
�

1 �WRVCMG�GHHKEKGPE[�KU�JKIJGT�VJCP�VJCV�HQWPF�D[�9KGUVGT�GV�CN��
�������������EQPUKFGTKPI�VJG�

HCEV�VJCV�VJG�EQGHHKEKGPV�QH�XCTKCVKQP�HQT�1 �WRVCMG�GHHKEKGPE[�OGCUWTGOGPVU�KU�CTQWPF�����KP�CNN�

UVWFKGU��VJG�TGUWNV�QH�*CVEJ�CPF�#KUUC�
������KU�EQPUKUVGPV�YKVJ�VJG�FCVC�QH�9KGUVGT�GV�CN��
�����

��������1H�VJG�1 �VCMGP�WR�D[�VJG�CPKOCNU��������YCU�VCMGP�WR�D[�VJG�JGCF�������D[�VJG�

NCT[PZ�VTCEJGC��CPF�������D[�VJG�NWPIU���$[�CUUWOKPI�GSWCN�WRVCMG�GHHKEKGPEKGU�D[

EQORCTVOGPVU�QP�KPURKTCVKQP�CPF�GZRKTCVKQP��KPURKTCVQT[�WRVCMG�QH�1 �D[�VJGUG�TGIKQPU�YCU�

EQORWVGF���+V�YCU�FGVGTOKPGF�VJCV�VJG�TCV�PCUQRJCT[PZ�
02��JCF�CP�KPURKTCVQT[�GHHKEKGPE[�QH

�������CPF�VJCV�VJG�NCT[PZ�VTCEJGC�TGOQXGF������QH�VJG�TGOCKPKPI�1 ��
6JKU�VGEJPKSWG�TGEGPVN[�JCU�DGGP�GZVGPFGF�VQ�JWOCPU���*CVEJ�GV�CN��
������UJQYGF

VJCV�YJGP�JWOCP�UWDLGEVU�YGTG�GZRQUGF�VQ�����RRO� 1 �YJKNG�GZGTEKUKPI�KPVGTOKVVGPVN[�CV��
�

������.�OKP�HQT���J��VJG�COQWPV�QH�TGEQXGTGF� 1�KP�NCXCICDNG�EGNNU�KPFKECVGF�VJCV�VJG'
��

JWOCP�EGNNU�KPEQTRQTCVGF���VQ���VKOGU�VJG�1 �FQUG�
K�G���EQPEGPVTCVKQP�QH� 1 ��VJCV�YCU� �
��

KPEQTRQTVGF�D[�VJG�$#.�EGNNU�HTQO�TCVU�GZRQUGF�VQ�����RRO�1 �HQT���J�CV�TGUV���%QPUGSWGPVN[��

VQ�EQORCTG�CDUQTDGF� 1 �FQUGU�DGVYGGP�TCVU�CPF�JWOCPU�WUKPI�$#.�TGSWKTGU�VJG�CUUWORVKQP��
�

VJCV�VJG�COQWPV�QH�NCXCICDNG�EGNN�OGODTCPG�CXCKNCDNG�VQ�TGCEV�YKVJ� 1 �KU�EQORCTCDNG�DGVYGGP��
�

VJG�VYQ�URGEKGU���6JG�FKHHGTGPEG�DGVYGGP�TCVU�CPF�JWOCPU�EQWNF�DG�CEEQWPVGF�HQT�D[�VJG�HCEV

VJCV�VJG�JWOCPU�YGTG�GZGTEKUKPI��YJGTGCU�VJG�TCVU�YGTG�PQV���*QYGXGT��CU�YCU�PQVGF�CDQXG�

PQV�CNN�CDUQTDGF� 1 �ECP�DG�CEEQWPVGF�HQT�����
�

������� +P�8KVTQ�1\QPG�&QUKOGVT[�5VWFKGU
6JG�WUG�QH�YJQNG��KPVCEV�CPKOCNU�VQ�UVWF[�1 �WRVCMG�KU�PGGFGF�VQ�CUEGTVCKP�VJG�CEVWCN�

COQWPVU�QH�1 �CDUQTDGF���*QYGXGT��KV�KU�CNUQ�KORQTVCPV�VQ�WPFGTUVCPF�UQOG�QH�VJG�OQTG�

HWPFCOGPVCN�RTQEGUUGU�IQXGTPKPI�1 �WRVCMG��UWEJ�CU�VJG�DKQEJGOKUVT[�QH�1 �NKSWKF�CPF� �

1 �VKUUWG�KPVGTCEVKQPU�VQ�FGVGTOKPG�EJGOKECN�TGCEVKQP�TCVGU�GUUGPVKCN�VQ�1 �FQUKOGVT[�OQFGNU��� �

(WTVJGTOQTG��VJG�WUG�QH�KPVCEV�CPKOCNU�FQGU�PQV�CNNQY�OQTG�RTGEKUG�FGVGTOKPCVKQPU�QH�VJG�TQNG

QH�RJ[UKQNQIKECN�RCTCOGVGTU�QP�1 �WRVCMG���(QT�VJKU�TGCUQP��VJGTG�JCXG�DGGP�UQOG�NKOKVGF�

CVVGORVU�CV�WVKNK\KPI�CPKOCN�VKUUWG�GZRNCPVU�CPF�YJQNG�NWPIU�VQ�UVWF[�1 �WRVCMG��

$GP�,GDTKC�GV�CN��
������UVWFKGF�1 �WRVCMG�D[�VJG�VTCEJGC�QH�UJGGR�CPF�RKIU�VQ�

KPXGUVKICVG�OCUU�VTCPUHGT�EQGHHKEKGPVU���1\QPG�DQNWUGU�QH���RRO�YGTG�RCUUGF�VJTQWIJ�GZEKUGF

VTCEJGCG���6TCEJGCG�YGTG�QDVCKPGF�HTQO�C�UNCWIJVGT�JQWUG�����VQ���J�CHVGT�UNCWIJVGT��CPF�

CNVJQWIJ�VJG[�YGTG�MGRV�EQCVGF�YKVJ�RJ[UKQNQIKE�UCNKPG��VJG[�YGTG�PQV�OCKPVCKPGF�CV�DQF[

VGORGTCVWTG��RQUUKDN[�TGUWNVKPI�KP�WPFGTGUVKOCVKQP�QH�KP�XKXQ�WRVCMG���6JG�NGPIVJU�CPF

FKCOGVGTU�QH�VJG�RKI�VTCEJGCG�YGTG�PQV�VQQ�FKHHGTGPV�HTQO�JWOCP�VTCEJGCN�FKOGPUKQPU���6JG

HNQY�FGRGPFGPEG�QH�OCUU�WRVCMG�CPF�VJG�OCUU�VTCPUHGT�EQGHHKEKGPV�
-��YGTG�FGVGTOKPGF�HQT
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HNQYU�DGVYGGP����CPF�����O.�U���7RVCMG�GHHKEKGPEKGU�KP�VJG�RKI�FGETGCUGF�YKVJ�KPETGCUKPI�HNQY

HTQO�CDQWV�����VQ������CPF�KP�VJG�UJGGR�FGETGCUGF�HTQO�CDQWV�����VQ��������/CUU�VTCPUHGT

EQGHHKEKGPVU�IGPGTCNN[�YGTG�KPFGRGPFGPV�QH�HNQY�
-�������EO�U�KP�RKIU�CPF������EO�U�KP

UJGGR���KPFKECVKPI�VJG�NCEM�QH�FGRGPFGPEG�QH�WRVCMG�QP�ICU�RJCUG�FKHHWUKQP�RTQEGUUGU���6JKU

EQPVTCUVU�YKVJ�VJG�EQPENWUKQP�QH�#JCTQPUQP�GV�CN��
������HQT�VJG�02�QH�FQIU�YJGTG�VJG

KPXGUVKICVQTU�QDUGTXGF�VJCV�VJG�UNKIJV�KPXGTUG�FGRGPFGPEG�QH�WRVCMG�QP�HNQY�QDUGTXGF�D[

;QMQ[COC�CPF�(TCPM�
������NGCFU�VQ�VJG�EQPENWUKQP�VJCV�VJG�OCUU�VTCPUHGT�EQGHHKEKGPV�HQT�VJG

02�QH�VJG�FQI�UJQWNF�KPETGCUG�YKVJ�HNQY��UWIIGUVKPI�C�TQNG�QH�VJG�DQWPFCT[�NC[GT�KP�NKOKVKPI

FKHHWUKQP�QH�1 �VQ�VJG�YCNN�QH�VJG�02���6JG�FKHHGTGPV�IGQOGVTKGU�QH�C�VTCEJGC�CPF�CP�02�OC[�

CEEQWPV�HQT�VJG�FKHHGTKPI�QDUGTXCVKQPU�

#�UKIPKHKECPV�HGCVWTG�QH�VJG�$GP�,GDTKC�GV�CN��
������UVWF[�YCU�VJG�WUG�QH�C�TCRKFN[

TGURQPFKPI�1 �CPCN[\GT���+P�QTFGT�VQ�EQPFWEV�VJGKT�1 �WRVCMG�UVWFKGU��$GP�,GDTKC�CPF�7NVOCP� �


������CPF�$GP�,GDTKC�GV�CN��
������FGXGNQRGF�C�TCRKFN[�TGURQPFKPI�1 �CPCN[\GT���6JG�CPCN[\GT�

TGNKGU�QP�VJG�TGCEVKQP�QH�1 �YKVJ�CNMGPGU�UWEJ�CU�GVJ[NGPG��RTQR[NGPG��E[ENQJGZCPG��GVE���6GP�

CNMGPGU�YGTG�VGUVGF���0KPGV[�RGTEGPV�UVGR�TGURQPUG�VKOGU�QH�����VQ�����OU�YGTG�CEJKGXGF�YKVJ

XCT[KPI�FGITGGU�QH�NKPGCT�TGURQPUG�YKVJ�1 �EQPEGPVTCVKQP���6JG�CWVJQTU�EQPENWFGF�VJCV�VJG�DGUV�

CNMGPG�YCU���OGVJ[N���DWVGPG��YKVJ�QRVKOWO����VQ�����TGURQPUGU�QH�����OU�CPF�OKPKOWO

FGVGEVCDNG�NKOKVU�QH�1 �QH����RRD���+PVGTHGTGPEG�YKVJ�%1 ��JQYGXGT��YCU�HQWPF��TGSWKTKPI� �

OGCUWTGOGPVU�QH�%1 �VQ�EQTTGEV�VJG�CPCN[\GT�TGURQPUG��

2QUVNGVJYCKV�GV�CN��
������WUGF�CP�KUQNCVGF�TCV�NWPI�RTGRCTCVKQP�VQ�KPXGUVKICVG�VJG

GHHGEVU�QH�XCUEWNCT�RGTHWUKQP��KPURKTGF�FQUG��VGORGTCVWTG��CPF�FKUVCN�NWPI�UWTHCEG�CTGC�QP

1 �CDUQTRVKQP�D[�VJG�.46���8CUEWNCT�RGTHWUKQP�JCF�NKVVNG�QT�PQ�GHHGEV�QP�WRVCMG�GHHKEKGPE[�QH�

1 ���9JGP�VJG�NWPI�YCU�GZRQUGF�VQ���RRO�1 �CPF�XGPVKNCVGF�YKVJ�C�8 �QH�����O.��C�(4%�QH� � 6

��O.��CPF�CP�H�QH����DRO��WRVCMG�GHHKEKGPE[�YCU�������#U�H�KPETGCUGF�YKVJ�HKZGF�8 ��WRVCMG6

GHHKEKGPE[�DGICP�VQ�FTQR��TGCEJKPI�PGCTN[�����CV�CP�H�QH�����DRO���9JGP�VJG�NWPI�VGORGTCVWTG

YCU�FTQRRGF�HTQO����VQ�����%��WRVCMG�GHHKEKGPE[�FTQRRGF�HTQO����VQ�����CV����DRO���6JKU

FTQR�YCU�GZRNQKVGF�VQ�KPXGUVKICVG�QVJGT�HCEVQTU�
UWEJ�CU�HNQY��XQNWOG��CPF�NWPI�UWTHCEG�CTGC�

IQXGTPKPI�WRVCMG�DGECWUG�KV�OQXGF�TGURKTCVQT[�VTCEV�WRVCMG�HWTVJGT�DGNQY��������6JG

QDUGTXCVKQP�QH�C�FGRGPFGPEG�QH�WRVCMG�QP�VGORGTCVWTG�KPFKECVGU�VJCV�WRVCMG�GHHKEKGPE[�KU

EJGOKECN�TGCEVKQP�FGRGPFGPV��VJWU�RQUUKDN[�EQWRNKPI�WRVCMG�VQ�TGCEVKQP�RTQFWEV�HQTOCVKQP��

#PQVJGT�KPVGTGUVKPI�TGUWNV�HTQO�VJKU�UVWF[�YCU�VJG�NCEM�QH�FGRGPFGPEG�QH�WRVCMG�QP�(4%��

9JGP�(4%�YCU�FQWDNGF�HTQO���VQ���O.�CV�����%��HTCEVKQPCN�1 �WRVCMG�YCU�WPEJCPIGF���6JKU�

NCVVGT�TGUWNV�UWIIGUVU�VJCV�1 �WRVCMG�KU�XKTVWCNN[�EQORNGVG�D[�VJG�VKOG�1 �TGCEJGU�VJG�CNXGQNCT� �

URCEGU�QH�VJG�NWPI���1VJGTYKUG�KV�YQWNF�JCXG�DGGP�GZRGEVGF�VJCV�VJG�WRVCMG�GHHKEKGPE[�YQWNF

JCXG�TKUGP�YKVJ�KPETGCUGF�(4%���

6Q�HWTVJGT�KPXGUVKICVG�VJG�TGCEVKQPU�QH�1 �YKVJ�VJG�NWPI��2T[QT�GV�CN��
������

RGTHQTOGF�Q\QPQN[UKU�UVWFKGU�QH�XCTKQWU�WPUCVWTCVGF�HCVV[�CEKFU�
7(#U���TCV�GT[VJTQE[VG�IJQUV

OGODTCPGU��CPF�TCV�$#.���6JGUG�UVWFKGU�FGOQPUVTCVGF�UKIPKHKECPV�RTQFWEVKQP�QH�J[FTQIGP

RGTQZKFG�CPF�CNFGJ[FGU�CPF�VJCV�RTQFWEVKQP�QH�J[FTQIGP�RGTQZKFG�YCU�FWG�RTKOCTKN[�VQ

TGCEVKQPU�DGVYGGP�1 �CPF�QNGHKPU���6JG�CWVJQTU�EQPENWFGF�VJCV�VJG�TGCEVKQP�QH�1 �YKVJ�7(#U�KP� �

VJG�NWPI�HNWKF�NKPKPI�CPF�EGNN�OGODTCPGU�RTQFWEG�J[FTQIGP�RGTQZKFG�CPF�CNFGJ[FGU�VJCV�OC[�DG

KORQTVCPV�OGFKCVQTU�KP�VJG�VQZKEKV[�QH�1 ���6JG�SWCPVKVCVKXG�TGUWNVU�QH�VJGUG�UVWFKGU�NGF�2T[QT�


������VQ�J[RQVJGUK\G�CDQWV�VJG�FGITGG�VQ�YJKEJ�1 �TGCEVU�YKVJ�VJG�NKSWKF�NKPKPI�QH�VJG�NWPI�CPF�

YKVJ�NWPI�VKUUWG���#�UKORNG�OQFGN�ECNEWNCVKQP�YCU�RGTHQTOGF�WUKPI�VJG�'KPUVGKP�5OQNWEJQYUMK

GSWCVKQP�VQ�GUVKOCVG�VJG�JCNH�NKHG�QH�1 �KP�DKNC[GTU�CPF�EGNN�OGODTCPGU���2T[QT�
������

EQPENWFGF�VJCV�C�UWDUVCPVKCN�HTCEVKQP�QH�1 �TGCEVU�KP�VJG�DKNC[GT��CPF�VJCV�QPN[�KP�TGIKQPU�QH�VJG�
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NWPI�YJGTG�VJG�NWPI�NKPKPI�HNWKF�NC[GT�KU�NGUU�VJCP������O�VJKEM�YKNN�1 �RGPGVTCVG�VQ�VKUUWG��CPF�

QPN[�VJGP�YKNN�1 �TGCEV�KP�EGNN�OGODTCPGU�DGHQTG�RGPGVTCVKPI�HWTVJGT���6JG�QXGTCNN�EQPENWUKQP�KU�

VJCV�VJG�VQZKE�GHHGEVU�QH�1 �OC[�DG�OGFKCVGF�PQV�LWUV�D[�1 �FKTGEVN[�DWV�D[�TGCEVKXG� �

KPVGTOGFKCVGU�UWEJ�CU�CNFGJ[FGU�CPF�J[FTQIGP�RGTQZKFG���6JKU�TCKUGU�VJG�SWGUVKQP�CU�VQ�VJG

TGNGXCPV�FQUG�QH�1 ���KU�KV�VJG�VQVCN�FQUG��VJG�FQUG�VQ�VJG�NKSWKF�NKPKPI��VJG�VKUUWG�FQUG��QT�VJG�

FQUG�QH�TGCEVKXG�KPVGTOGFKCVGU�FGNKXGTGF�VQ�VKUUWG!

������� *WOCP�1\QPG�&QUKOGVT[�5VWFKGU
5KIPKHKECPV�RTQITGUU�JCU�DGGP�OCFG�KP�VJG�CTGC�QH�JWOCP�1 �FQUKOGVT[�UKPEG�VJG�

RTGXKQWU�ETKVGTKC�FQEWOGPV�
7�5��'PXKTQPOGPVCN�2TQVGEVKQP�#IGPE[����������5VWFKGU�JCXG�DGGP

EQPFWEVGF�FGHKPKPI�VQVCN�CPF�TGIKQPCN�TGURKTCVQT[�VTCEV�WRVCMG��VJG�FGRGPFGPEG�QH�WRVCMG�QP

RJ[UKQNQIKECN�RCTCOGVGTU��CPF�VJG�TQNG�QH�WRVCMG�KP�OQFWNCVKPI�TGURQPUG�

)GTTKV[�GV�CN��
������TGRQTVGF�QP�OGCUWTGOGPVU�QH�1 �WRVCMG�D[�VJG�GZVTCVJQTCEKE�

CKTYC[U�
CKTYC[U�RTQZKOCN�VQ�VJG�RQUVGTKQT�QTQRJCT[PZ��CPF�KPVTCVJQTCEKE�CKTYC[U�
CKTYC[U

FKUVCN�VQ�VJG�RQUVGTKQT�QTQRJCT[PZ��KP����JGCNVJ[��[QWPI�OCNG�XQNWPVGGTU���1\QPG�WRVCMG�YCU

OGCUWTGF�D[�RNCEKPI�C�UOCNN�RQN[GVJ[NGPG�ECVJGVGT�VJTQWIJ�VJG�PQUG�CPF�RQUKVKQPKPI�VJG�FKUVCN

VKR�KP�VJG�RQUVGTKQT�QTQRJCT[PZ���$TGCVJ�D[�DTGCVJ�UCORNGU�QH�1 �YGTG�EQNNGEVGF��CPF�VJG�RGCM�

RNCVGCW�EQPEGPVTCVKQPU�YGTG�EQORCTGF�YKVJ�EJCODGT�EQPEGPVTCVKQPU���6JG�GHHGEVU�QP�WRVCMG�QH

1 �EQPEGPVTCVKQP�
��������������RRO���H�
���CPF����DRO�CV�HKZGF�8 ���CPF�OQFG�QH�DTGCVJKPI� 6


QTCN��PCUCN��CPF�QTQPCUCN��YGTG�VGUVGF���6JG�1 �CPCN[\GT�JCF�C�OQFGTCVGN[�TCRKF�TGURQPUG�YKVJ�

C�����TGURQPUG�VKOG�QH�����OU���+PURKTCVQT[�8 �TCPIGF�DGVYGGP�����CPF�����O.��OGCP6

KPURKTCVQT[�HNQY�CV����DRO�YCU�����O.�U��CV����DRO�KV�YCU�����O.�U���6JG�CWVJQTU�OGCUWTGF

GZVTCVJQTCEKE�WRVCMG�GHHKEKGPE[�QH�1 �QP�KPURKTCVKQP�CV�CRRTQZKOCVGN[�����CPF�KPVTCVJQTCEKE�

WRVCMG�GHHKEKGPE[�
KPURKTCVKQP�RNWU�GZRKTCVKQP��CV�CRRTQZKOCVGN[�������6JG[�GUUGPVKCNN[�HQWPF

PQ�GHHGEV�QH�1 �EQPEGPVTCVKQP�QP�WRVCMG�
KPVTCVJQTCEKE�WRVCMG�YCU�UKIPKHKECPVN[�JKIJGT�CV�����

RRO��DWV�VJG�FKHHGTGPEG�YCU�XGT[�UOCNN����6JG[�FKF�HKPF�VJCV�DQVJ�KPVTCVJQTCEKE�CPF

GZVTCVJQTCEKE�WRVCMG�FGETGCUGF�YKVJ�KPETGCUKPI�H�
CV�HKZGF�8 ���HCNNKPI�D[�CDQWV����HQT6

GZVTCVJQTCEKE�WRVCMG�CPF�D[�CDQWV����HQT�KPVTCVJQTCEKE�WRVCMG�YJGP�H�KPETGCUGF�HTQO����VQ

���DRO���6JG�HKPKVG�TGURQPUG�VKOG�QH�VJG�CPCN[\GT�OC[�JCXG�CHHGEVGF�VJG�TGUWNVU�CV�VJG����DRO�H

D[�QXGTGUVKOCVKPI�GZVTCVJQTCEKE�WRVCMG�CPF�WPFGTGUVKOCVKPI�KPVTCVJQTCEKE�WRVCMG���*QYGXGT�

DGECWUG�WRVCMG�YCU�FGHKPGF�TGNCVKXG�VQ�RNCVGCWU�QH�EQPEGPVTCVKQP��VJG�TGURQPUG�VKOG�QH�VJG

CPCN[\GT�YCU�CFGSWCVG�VQ�TGCEJ�C�RNCVGCW�KP�VJG�����U�KPURKTCVQT[�VKOG�CV����DRO���+V�KU

KORQTVCPV�VQ�PQVG�JGTG�VJCV��YJGP�WVKNK\KPI�VJG�FCVC�HTQO�VJKU�UVWF[�VQ�EQORCTG�YKVJ�QVJGT

UVWFKGU�CPF�OQFGNU��VJG�WRVCMG�GHHKEKGPEKGU�OGCUWTGF�CTG�EQORCTCDNG�VQ�UVGCF[�UVCVG

WPKFKTGEVKQPCN�OGCUWTGOGPVU�QH�WRVCMG���#PQVJGT�HGCVWTG�KU�VJCV�)GTTKV[�GV�CN��
�����

EQPUKUVGPVN[�OGCUWTGF�C�UOCNN��PQP�\GTQ�RNCVGCW�QH�1 �QP�GZRKTCVKQP���6JKU�RNCVGCW�KU�PQV�

EQPUKUVGPV�YKVJ�VJG�UWIIGUVKQP�HTQO�OQFGNU�QH�1 �WRVCMG�CPF�VJG�FCVC�QH�2QUVNGVJYCKV�GV�CN��


������
PQT�YKVJ�VJG�NCVGT�YQTM�QH�)GTTKV[�GV�CN��=����?�VJCV�KU�RTGUGPVGF�DGNQY��VJCV�PQ

1 �UJQWNF�DG�YCUJGF�QWV�HTQO�NWPI�XQNWOGU�DG[QPF�VJG�EQPFWEVKPI�CKTYC[U���6JKU�QDUGTXCVKQP�

QH�)GTTKV[�GV�CN��
������OC[�JCXG�DGGP�CP�CTVKHCEV�QH�VJG�OCPPGT�KP�YJKEJ�1 �YCU�OGCUWTGF�D[�

UCORNKPI�HTQO�VJG�RQUVGTKQT�QTQRJCT[PZ���6JGTG�OC[�JCXG�DGGP�GPVTCKPOGPV�QH�1 �KP�VJG�

RJCT[PIGCN�CKTURCEGU�VJCV�YCU�YCUJGF�QWV�CHVGT�GZRKTCVKQP�QH�FGCF�URCEG�CKT���4GICTFNGUU��VJG

EQPEGPVTCVKQP�QH�1 �GZJCNGF�HTQO�VJG�CNXGQNCT�RJCUG�QH�YCUJQWV�YCU�XGT[�NQY�����

1PG�QH�VJG�OQUV�UVCTVNKPI�TGUWNVU�HTQO�VJG�YQTM�QH�)GTTKV[�GV�CN��
������YCU�VJG

HKPFKPI�VJCV�VJGTG�YCU�QPN[�C�UOCNN��DWV�UVCVKUVKECNN[�UKIPKHKECPV��FKHHGTGPEG�DGVYGGP�WRVCMG�D[

VJG�PQUG�CPF�D[�VJG�OQWVJ���6JG�OQWVJ�JCF�CRRTQZKOCVGN[�����ITGCVGT�WRVCMG�GHHKEKGPE[�VJCP
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VJG�PQUG���6JG�EQODKPGF�QTQPCUCN�RCUUCIG�JCF�CP�WRVCMG�GHHKEKGPE[�ITGCVGT�VJCP�VJG�PQUG�D[

CPQVJGT������6JKU�UWIIGUVU�VJCV�RGTUQPU�YJQ�DTGCVJG�PCUCNN[�CTG�CV�PQ�NGUU�TKUM�VJCP�RGTUQPU

YJQ�DTGCVJG�QTQPCUCNN[���#FCOU�GV�CN��
������KPXGUVKICVGF�VJKU�RQUUKDKNKV[�D[�EQORCTKPI

HWPEVKQPCN�TGURQPUGU�KP�UWDLGEVU�CEWVGN[�GZRQUGF�VQ�1 �YJKNG�DTGCVJKPI�GKVJGT�QTCNN[�QT�

QTQPCUCNN[���*GCNVJ[�UWDLGEVU�YGTG�GZRQUGF�QP�HKXG�UGRCTCVG�FC[U�VQ�����RRO�1 ���+P�VJG�HKTUV�

HQWT�GZRQUWTGU��UWDLGEVU�YGTG�GZRQUGF�D[�HCEG�OCUM�
YKVJ�QT�YKVJQWV�PQUG�ENKR��HQT����OKP�CV

CP�GZGTEKUG�NGXGN�QH����.�OKP�QT�HQT����OKP�CV�GZGTEKUG�NGXGN�QH����.�OKP���6JG�HKHVJ�GZRQUWTG

YCU�HQT����OKP�CV����.�OKP��YKVJ�GZRQUWTG�VJTQWIJ�C�OQWVJRKGEG���6JGTG�YGTG�PQ�FKHHGTGPEGU

KP�RWNOQPCT[�HWPEVKQP�TGURQPUG�
HQTEGF�GZRKTCVQT[�XQNWOG�KP���U�=('8 ?��HQTEGF�XKVCN�ECRCEKV[�

=(8%?��QT�HQTEGF�GZRKTCVQT[�HNQY��YKVJ�HCEG�OCUM�GZRQUWTG�COQPI�CNN�GZRGTKOGPVCN�ITQWRU


K�G���PQ�PQUG�ENKR�� ��QT�VKOG�GHHGEV����2WNOQPCT[�HWPEVKQP�TGURQPUG�YCU��JQYGXGT��ITGCVGT'

YKVJ�C�OQWVJRKGEG���#FCOU�GV�CN��
������URGEWNCVGF�VJCV�VJG�ITGCVGT�TGURQPUG�YKVJ�VJG

OQWVJRKGEG�YCU�FWG�VQ�1 �UETWDDKPI�D[�VJG�HCEG�OCUM�QT�D[�HCEKCN�JCKT���+V�CNUQ�OC[�JCXG�DGGP�

FWG�VQ�FKHHGTGPV�QTCN�EQPHKIWTCVKQPU�KORQUGF�D[�C�OQWVJRKGEG���*[PGU�GV�CN��
������CNUQ

KPXGUVKICVGF�YJGVJGT�HWPEVKQPCN�TGURQPUGU�YGTG�CHHGEVGF�D[�VJG�OQFG�QH�DTGCVJKPI���*GCNVJ[

UWDLGEVU�YGTG�GZRQUGF�VQ�����RRO�1 �HQT����OKP�KP�CP�GZRQUWTG�EJCODGT���1P�VYQ�FKHHGTGPV�

QEECUKQPU��GCEJ�UWDLGEV�DTGCVJGF�GKVJGT�VJTQWIJ�VJG�PQUG�QT�VJG�OQWVJ�GZENWUKXGN[���6JGTG�YCU

PQ�FKHHGTGPEG�KP�RWNOQPCT[�HWPEVKQP�TGURQPUG�DGVYGGP�VJGUG�VYQ�TQWVGU�QH�GZRQUWTG���6CMGP

VQIGVJGT��VJG�UVWFKGU�QH�#FCOU�GV�CN��
������CPF�*[PGU�GV�CN��
������CTG�EQPUKUVGPV�YKVJ�VJG

QDUGTXCVKQPU�QH�)GTTKV[�GV�CN��
������QP�VJG�GSWCN�GHHKEKGPE[�QH�CNN�TQWVGU�QH�DTGCVJKPI�HQT

GZVTCVJQTCEKE�1 �UETWDDKPI����

6JKU�UVWF[�YCU�HQNNQYGF�D[�CPQVJGT�UVWF[�
)GTTKV[�CPF�/E&QPPGNN��������)GTTKV[

GV�CN���������������KP�YJKEJ�VJG�TGNCVKQPUJKR�DGVYGGP�1 �WRVCMG�CPF�HWPEVKQPCN�TGURQPUG�YCU�

KPXGUVKICVGF���*GCNVJ[�UWDLGEVU�YGTG�GZRQUGF�VQ�����RRO�1 �HQT���J�YJKNG�GZGTEKUKPI�

EQPVKPWQWUN[�CV����.�OKP���1\QPG�WRVCMG�YCU�OGCUWTGF�CV�VJG�DGIKPPKPI�CPF�CV�VJG�GPF�QH

GZRQUWTG�YJKNG�VJG�UWDLGEVU�YGTG�UVKNN�GZGTEKUKPI��WUKPI�VJG�VGEJPKSWG�QH�)GTTKV[�GV�CN��
�������

+P�EQPVTCUV�VQ�VJG�YQTM�QH�)GTTKV[�GV�CN��
�������WRVCMG�YCU�EQORWVGF�KP�VJKU�UVWF[�D[

KPVGITCVKPI�EQPEGPVTCVKQP�VKOGU�HNQY�KPUVGCF�QH�WUKPI�RGCM�RNCVGCW�OGCUWTGOGPVU���#NUQ��KP�VJKU

YQTM��VJG�����TGURQPUG�VKOG�QH�VJG�CPCN[\GT�YCU�����U�
EQORCTGF�YKVJ�����U�KP�VJG�RTGXKQWU

YQTM����6JG�CWVJQTU�HQWPF�VJCV�CDQWV�����QH�VJG�KPURKTGF�1 �YCU�VCMGP�WR�D[�VJG�746�
K�G���

VJG�UCOG�CU�VJG�GZVTCVJQTCEKE�CKTYC[U�FGUETKDGF�KP�)GTTKV[�GV�CN���������FWTKPI�KPURKTCVKQP��CPF

VJCV�VJKU�FKF�PQV�EJCPIG�FWTKPI�GZRQUWTG���6QVCN�46�WRVCMG�GHHKEKGPE[�YCU�CRRTQZKOCVGN[�����

CPF�KV�FKF�PQV�EJCPIG�FWTKPI�GZRQUWTG���*QYGXGT��.46�
K�G���VJG�KPVTCVJQTCEKE�CKTYC[U

FGUETKDGF�KP�)GTTKV[�GV�CN���������WRVCMG�GHHKEKGPE[�HGNN�FWTKPI�GZRQUWTG�HTQO����VQ�����CPF

YCU�EQTTGNCVGF�YKVJ�VJG�1 �KPFWEGF�HCNN�KP�8 �
8 �HGNN�HTQO�������VQ�������O.��H�KPETGCUGF� 6 6

HTQO������VQ������DRO��KPURKTCVQT[�HNQY�HGNN�HTQO�������VQ�������O.�U�� �KPETGCUGF�UNKIJVN['

HTQO������VQ������.�OKP���UWIIGUVKPI�VJCV�VJG�8 �TGFWEVKQP�OC[�JCXG�C�RTQVGEVKXG�GHHGEV�QP6

FQUG�FGNKXGTGF�VQ�VJG�RGTKRJGT[�QH�VJG�NWPI���+V�KU�PQV�NKMGN[�VJCV�VJG�HKPKVG�CPCN[\GT�TGURQPUG

VKOG�CHHGEVGF�WRVCMG�OGCUWTGOGPVU���'XKFGPEG�QH�VJKU�KU�VJG�NCEM�QH�FGRGPFGPEG�QH�746�WRVCMG

QP�EJCPIGU�KP�8 �QT�H���6JG�NQY�XCNWGU�HQT�WRVCMG�KP�VJG�.46�OC[�JCXG�DGGP�FWG�VQ�CP�CTVKHCEV6

HTQO�VJG�TGNCVKXGN[�UNQY�TGURQPUG�VKOG�QH�VJG�CPCN[\GT��YJKEJ�YCU�CRRTQZKOCVGN[�GSWCN�VQ

KPURKTCVQT[�CPF�GZRKTCVQT[�VKOGU���#U�C�EJGEM�QP�VJGKT�TGUWNVU��VJG�CWVJQTU�EQORCTGF�VJGKT�FCVC

YKVJ�VJG�RTGXKQWU�YQTM�QH�)GTTKV[�GV�CN��
������D[�EQORWVKPI�WRVCMG�D[�VJG�QTKIKPCN�VGEJPKSWG

WUKPI�RGCM�RNCVGCW�EQPEGPVTCVKQPU���9JGP�VJCV�YCU�FQPG��VJG�746�WRVCMG�GHHKEKGPEKGU�YGTG���

CPF�����CV�VJG�DGIKPPKPI�CPF�GPF�QH�GZGTEKUG��TGURGEVKXGN[��CPF�VJG�.46�GHHKEKGPEKGU�YGTG���

CPF�����CV�VJG�DGIKPPKPI�CPF�GPF�QH�GZGTEKUG��TGURGEVKXGN[���6JG�746�EJCPIG�EQORWVGF�VJKU
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YC[�YCU�PQV�UKIPKHKECPV��DWV�VJG�.46�GHHKEKGPE[�FTQR�YCU���9JGP�XKGYGF�CV�KP�VJKU�OCPPGT��VJG

FCVC�HTQO�VJKU�GZRGTKOGPV�CTG�EQPUKUVGPV�YKVJ�VJQUG�HTQO�VJG�RTGXKQWU�GZRGTKOGPV�

$GECWUG�VJGTG�KU�C�PGGF�VQ�EQORCTG�JWOCP�1 �WRVCMG�FCVC�YKVJ�TCV�1 �WRVCMG�FCVC��KV� �

KU�GUUGPVKCN�VJCV�VJGTG�DG�EQPHKFGPEG�KP�VJG�TGNKCDKNKV[�QH�VJG�FKHHGTGPV�CRRTQCEJGU���6Q�JGNR

GUVCDNKUJ�VJG�EQORCTCDKNKV[�QH�VGEJPKSWGU��9KGUVGT�GV�CN��
������OGCUWTGF�VQVCN�46�WRVCMG�KP

JWOCPU�WUKPI�C�UKOKNCT��CNVJQWIJ�QDXKQWUN[�UECNGF�WR��U[UVGO�VQ�VJCV�WUGF�HQT�TCVU�
9KGUVGT

GV�CN�����������������*GCNVJ[�UWDLGEVU�DTGCVJGF�����RRO�1 �YJKNG�UGCVGF�KP�CP�GZRQUWTG�

EJCODGT��VJGKT�HCEGU�YGTG�RNCEGF�KP�C�UGCNGF�HCEG�OCUM���6JG�HCEG�OCUM�YCU�CVVCEJGF�VQ�C�NCTIG

VWDG�VJTQWIJ�YJKEJ�EJCODGT�CKT�YCU�EKTEWNCVGF�YKVJ�C�RWOR�CV�C�TCVG�QH�����.�OKP���7RUVTGCO

CPF�FQYPUVTGCO�1 �EQPEGPVTCVKQPU�YGTG�OGCUWTGF�EQPVKPWQWUN[��CU�YCU�XGPVKNCVKQP�YKVJ�CP�

KPFWEVKQP�RNGVJ[UOQITCRJ���5WDLGEVU�DTGCVJGF�CV�TGUV��GKVJGT�VJTQWIJ�PQUG�QT�OQWVJ�
CXGTCIG�H

�����DRO��8 �������VQ�����O.�� �������VQ�����.�OKP����9JKNG�PQUG�DTGCVJKPI������QH6 '

KPURKTGF�1 �YCU�VCMGP�WR�D[�VJG�VQVCN�46��CPF��YJKNG�OQWVJ�DTGCVJKPI������QH�KPURKTGF�1 �YCU� �

VCMGP�WR��YJKEJ�YCU�UKIPKHKECPVN[�JKIJGT�VJCP�VJCV�HQWPF�YKVJ�PQUG�DTGCVJKPI���6JKU�FKHHGTGPEG

KU�RTQDCDN[�PQV��JQYGXGT��DKQNQIKECNN[�UKIPKHKECPV���5KIPKHKECPV�PGICVKXG�EQTTGNCVKQPU�DGVYGGP�H

CPF�WRVCMG�KP�DQVJ�OQWVJ��CPF�PQUG�DTGCVJGTU�YGTG�HQWPF��UKOKNCT�EQTTGNCVKQPU�YGTG�HQWPF�YKVJ

��DWV�PQ�EQTTGNCVKQPU�YGTG�HQWPF�DGVYGGP�WRVCMG�CPF�8 �QT�CP[�QVJGT�OGCUWTG�QH�DTGCVJKPI' 6

RCVVGTP�QT�RWNOQPCT[�HWPEVKQP���

6JG�QDUGTXCVKQPU�KP�9KGUVGT�GV�CN��
������QH�C�UNKIJV�KPETGCUG�QH�VQVCN�46�WRVCMG

GHHKEKGPE[�YKVJ�QTCN�DTGCVJKPI�CPF�VJG�KPXGTUG�EQTTGNCVKQP�QH�VQVCN�46�WRVCMG�GHHKEKGPE[�YKVJ

H�CTG�EQPUKUVGPV�YKVJ�VJQUG�QH�)GTTKV[�GV�CN��
��������(WTVJGTOQTG��VJG�FCVC�QP�VQVCN�46�WRVCMG

CTG�EQPUKUVGPV�QXGTCNN�YKVJ�VJCV�QH�)GTTKV[�GV�CN��
��������������6JG�FCVC�HTQO�)GTTKV[�GV�CN�


������TGRQTVKPI�VQVCN�46�WRVCMG�GHHKEKGPEKGU�QH�CDQWV�����YGTG�DCUGF�QP�OKPKOWO�RNCVGCW

OGCUWTGOGPVU��VJWU�TGHNGEVKPI�WRVCMG�FWTKPI�UVGCF[�UVCVG�HNQY�EQPFKVKQPU��CU�QRRQUGF�VQ�VJG

E[ENKECN�EQPFKVKQPU�QH�CEVWCN�DTGCVJKPI���6JG�FCVC�QH�)GTTKV[�GV�CN��
�������QP�VJG�QVJGT�JCPF�
KP

YJKEJ�VQVCN�46�GHHKEKGPEKGU�QH�����YGTG�TGRQTVGF���YGTG�QDVCKPGF�D[�KPVGITCVKPI�VJG�RTQFWEV�QH

EQPEGPVTCVKQP�CPF�HNQY��VJWU�OQTG�CEEWTCVGN[�TGHNGEVKPI�VJG�CEVWCN�OCUU�WRVCMG�QH�1 �FWTKPI�

E[ENKECN�DTGCVJKPI�YJGP�)GTTKV[�GV�CN��
������EQORWVGF�WRVCMG�WUKPI�VJG�OGVJQFQNQI[�HTQO

)GTTKV[�GV�CN��
�������VJG[�HQWPF�VJCV�VJG�VQVCN�46�WRVCMG�OGCUWTGOGPVU�YGTG�EQORCTCDNG��

6JWU�VQVCN�46�OCUU�WRVCMG�GHHKEKGPEKGU�CV�TGUV�QH�����CTG�PQV�WPTGCUQPCDNG�

*W�
�������*W�GV�CN��
����D���������CPF�7NVOCP�GV�CN��
������VQQM�C�FKHHGTGPV

CRRTQCEJ�VQ�OGCUWTKPI�TGURKTCVQT[�VTCEV�WRVCMG�QH�1 ���6JG[�GZRNQKVGF�VJG�FGXGNQROGPV�QH�C�

TCRKF�TGURQPFKPI�1 �CPCN[\GT�
$GP�,GDTKC�CPF�7NVOCP��������$GP�,GDTKC�GV�CN���������VQ�

OGCUWTG�VJG�TGEQXGT[�QH�UOCNN�DQNWUGU�QH�1 �FGNKXGTGF�VQ�FKHHGTGPV�XQNWOGVTKE�FGRVJU�QH�VJG�46���

1\QPG�WRVCMG�YCU�OGCUWTGF�KP�C�UGV�QH�HQWT�GZRGTKOGPVU���+P�VJG�DCUGNKPG�GZRGTKOGPVU�

CDUQTRVKQP�QH�1 �DQNWUGU�YCU�OGCUWTGF�KP�JGCNVJ[�OCNG�UWDLGEVU�CV�TGUV���6JG�1 �DQNWUGU�YGTG� �

���O.�KP�UK\G��YKVJ�C�RGCM�EQPEGPVTCVKQP�QH���RRO���6JG�1 �CPCN[\GT�EJCTCEVGTKUVKEU�YGTG�

UCORNG�HNQY�QH�����O.�OKP����OGVJ[N���DWVGPG�CU�TGCEVKXG�CNMGPG�����VQ�����UVGR�TGURQPUG

VKOG�QH�����OU��CPF�NQYGT�FGVGEVKQP�NKOKV�
���RRD����+P�VJG�DCUGNKPG�GZRGTKOGPVU��VJG�8 �YCU6

����O.��CPF�VJG�KPURKTCVQT[�CPF�GZRKTCVQT[�HNQY�TCVGU�YGTG�����O.�U���+P�C�EQORNGVG�UGV�QH

OGCUWTGOGPVU��DQNWU�TGEQXGT[�YCU�GZCOKPGF�HQT�RGPGVTCVKQPU�QH����VQ�����O.��KP����O.

KPETGOGPVU���+P�VJG�UGEQPF�UGV�QH�GZRGTKOGPVU��VJG�GHHGEVU�QH�HNQY�YGTG�OGCUWTGF�D[�OGCUWTKPI

DQNWU�TGEQXGT[�CU�C�HWPEVKQP�QH�RGPGVTCVKQP�FGRVJ�HQT�HNQYU�QH���������������������CPF

������O.�U�CV�C�HKZGF�8 �QH�����O.���+P�C�VJKTF�UGV�QH�GZRGTKOGPVU��DQNWU�TGEQXGT[�YCU6

OGCUWTGF�CU�C�HWPEVKQP�QH�RGPGVTCVKQP�FGRVJ�CV�C�HNQY�QH�����O.�U�CPF�C�8 �QH�����O.��VJG6

DQNWU�FGNKXGTGF�VQ�C�TWDDGT�OQWVJRKGEG�QT�VQ�C�PCUCN�ECPPWNC�YCU�EQORCTGF��VJGTGD[�GZCOKPKPI
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RQVGPVKCN�WRVCMG�FKHHGTGPEGU�DGVYGGP�VJG�VYQ�RCVJYC[U���+P�VJG�HQWTVJ�UGV�QH�GZRGTKOGPVU��VJG

GHHGEVU�QH�1 �EQPEGPVTCVKQP�QP�WRVCMG�YGTG�FGVGTOKPGF�D[�FGNKXGTKPI�DQNWUGU�YKVJ�RGCM�

EQPEGPVTCVKQPU�QH���������������CPF�����RRO���6JG�NCVVGT�GZRGTKOGPVU�YGTG�EQPFWEVGF�DGECWUG

CEWVG�UVWFKGU�KP�KUQNCVGF�FQI�CKTYC[U�UJQYGF�VJCV�CDUQTRVKQP�GHHKEKGPE[�YCU�KPXGTUGN[�TGNCVGF�VQ

KPJCNGF�EQPEGPVTCVKQP�DGVYGGP�����CPF����RRO�
8CWIJCP�GV�CN���������;QMQ[COC�CPF�(TCPM�

��������*QYGXGT��NCVGT�GZRGTKOGPVU�KP�IWKPGC�RKIU��TCDDKVU�
/KNNGT�GV�CN����������CPF�JWOCPU


)GTTKV[�GV�CN���������UJQYGF�C�NCEM�QH�EQPEGPVTCVKQP�FGRGPFGPEG��KORN[KPI�C�NKPGCT

TGNCVKQPUJKR�DGVYGGP�EQPEGPVTCVKQP�CPF�FQUG���6JG�FGRGPFGPEG�QT�NCEM�QH�FGRGPFGPEG�QH�WRVCMG

GHHKEKGPE[�QP�1 �EQPEGPVTCVKQP�RTQXKFGU�KPHQTOCVKQP�QP�VJG�QTFGT�QH�TGCEVKQPU�QH�1 �YKVJ�NWPI� �

HNWKF�NKPKPI�CPF�VKUUWG���7PFGT�UVGCF[�UVCVG�EQPFKVKQPU��EQPEGPVTCVKQP�KPFGRGPFGPEG�QH�WRVCMG

GHHKEKGPE[�UWIIGUVU�VJCV�HKTUV�QTFGT�RTQEGUUGU�RNC[�C�TQNG���*QYGXGT��DGECWUG�1 �CDUQTRVKQP�KU�

EQWRNGF�VQ�DQVJ�KPVGTHCEKCN�VTCPUHGT�
ICU�RJCUG�VQ�UQNWVG�1 ��CPF�UWDUGSWGPV�TGCEVKQP��CV�HCEG�

XCNWG��VJG�EQPENWUKQP�ECPPQV�DG�TGCEJGF�VJCV�UCVWTCVGF�CDUQTRVKQP�TCVGU�CTG�UQNGN[�FWG�VQ

UCVWTCVKQP�QH�VJG�TGCEVKQP�EQORQPGPVU���

+P�CNN�HQWT�GZRGTKOGPVU��*W�CPF�EQNNGCIWGU�EQORWVGF�VJG�HKTUV�VJTGG�OQOGPVU�QH�VJG

KPURKTGF�CPF�GZRKTGF�DQNWU�FKUVTKDWVKQPU�YKVJ�TGURGEV�VQ�XQNWOG���6JG�\GTQVJ�OQOGPV�QH�C�DQNWU

KU�VJG�1 �OCUU�EQPVCKPGF�KP�VJG�DQNWU���6JWU�VJG�\GTQVJ�OQOGPVU�QH�VJG�KPURKTGF�CPF�GZRKTGF�

DQNWUGU�YGTG�WUGF�VQ�EQORWVG�1 �WRVCMG�GHHKEKGPE[�
���QT�CDUQTDGF�HTCEVKQP���DTGCMVJTQWIJ�

XQNWOG�
VJG�OGCP�XQNWOG�QH�VJG�GZJCNGF�DQNWU���CPF�DQNWU�FKURGTUKQP���6JG�HKTUV�OQOGPV�QH�C

DQNWU�KU�KVU�OGCP�XQNWOGVTKE�RQUKVKQP���6JG�HKTUV�OQOGPV�QP�KPURKTCVKQP�IKXGU�VJG�RGPGVTCVKQP

XQNWOG�
8 ���CPF�VJG�HKTUV�OQOGPV�QP�GZRKTCVKQP�IKXGU�VJG�DTGCMVJTQWIJ�XQNWOG�
8 ����+P�VJGR $

CDUGPEG�QH�CP[�1 �WRVCMG��C�NQPIKVWFKPCNN[�OKZGF�DQNWU�UJQWNF�JCXG�8 ���8 ���6JG�UGEQPF� $ R

OQOGPV�QH�C�DQNWU�KU�KVU�XCTKCPEG���6JG�FKHHGTGPEG�KP�XCTKCPEG�DGVYGGP�VJG�GZRKTGF�CPF�KPURKTGF

DQNWU�
� ��KU�C�OGCUWTG�QH�ICU�OKZKPI��QT�FKURGTUKQP��KP�VJG�NWPI������

+P�VJG�DCUGNKPG�GZRGTKOGPVU��VJG�DTGCVJKPI�RCVVGTP�YCU�C�TGUVKPI�RCVVGTP�YKVJ�C�8 �QH6

����O.�CPF�CP�CXGTCIG�KPURKTCVQT[�HNQY�QH�����O.�U���6JGUG�GZRGTKOGPVU�YGTG�RGTHQTOGF�QP

PKPG�OCNG�UWDLGEVU�CPF�UJQYGF�VJCV�CNOQUV�CNN�1 �YCU�CDUQTDGF�DG[QPF�C�RGPGVTCVKQP�FGRVJ�QH�

����O.���1PN[�CDQWV����QH�KPJCNGF�1 �YCU�TGEQXGTGF�CV�VJG�����O.�RGPGVTCVKQP�FGRVJ��CPF��

DG[QPF�VJCV�FGRVJ��KV�YCU�XGT[�FKHHKEWNV�VQ�QDVCKP�CP�CEEWTCVG�OGCUWTGOGPV�QH�TGEQXGT[���6JG

KPXGUVKICVQTU�CNUQ�HQWPF�VJCV�8 �YCU�ITGCVGT�VJCP�8 �CV�RGPGVTCVKQP�FGRVJU�NGUU�VJCP�����O.�$ R

CHVGT�YJKEJ�8 �NGXGNGF�QWV�CV�C�EQPUVCPV�XCNWG���&KURGTUKQP�YCU�KPUGPUKVKXG�VQ�RGPGVTCVKQP�FGRVJ��$

#P�KORQTVCPV�HKPFKPI�QH�VJG�DCUGNKPG�GZRGTKOGPV�YCU�VJCV�CV�SWKGV�TGUVKPI�XGPVKNCVKQP��CDQWV

����QH�VJG�1 �OCUU�KP�C�DQNWU�KPJCNGF�VJTQWIJ�VJG�WRRGT�CKTYC[U�KU�VCMGP�WR�D[�VJG�WRRGT�

CKTYC[U���6Q�EQORCTG�VJGUG�FCVC�YKVJ�TGUWNVU�QH�)GTTKV[�GV�CN��
�������KV�KU�PGEGUUCT[�VQ�CUUWOG

VJCV�KPURKTCVQT[�CPF�GZRKTCVQT[�WRVCMG�GHHKEKGPEKGU�CTG�GSWCN���6JGP�VJG�WPKFKTGEVKQPCN�WRVCMG

GHHKEKGPE[�QH�VJG�WRRGT�CKTYC[U�VQ�C�FGRVJ�EQORCTCDNG�VQ�VJCV�CV�YJKEJ�)GTTKV[�GV�CN��
�����

RQUKVKQPGF�VJGKT�UCORNKPI�ECVJGVGT�KU�CDQWV������YJKEJ�KU�CRRTQZKOCVGN[�����NGUU�VJCP�VJG

����TGUWNVU�QH�)GTTKV[�GV�CN��
��������6JKU�FKHHGTGPEG�OKIJV�DG�FWG�VQ�VJG�RTGUGPEG�QH�C

OQWVJRKGEG�KP�VJG�GZRGTKOGPVU�QH�*W�CPF�EQNNGCIWGU��YJKEJ�EQWNF�TGFWEG�VJG�WRVCMG�GHHKEKGPE[

QH�VJG�QTCN�RCVJYC[���6JG�HWPEVKQPCN�TGURQPUG�FCVC�QH�#FCOU�GV�CN��
������UWIIGUV�VJCV�VJKU

OKIJV�DG�VJG�ECUG���

6JG�HNQY�GZRGTKOGPVU�UJQYGF�VJCV�VJGTG�YCU�C�IGPGTCN�TKIJV�UJKHVKPI�QH�VJG�����8R

EWTXGU�YKVJ�KPETGCUKPI�HNQY�
K�G���KPETGCUKPI�HNQY�ECWUGU�C�FGGRGT�RGPGVTCVKQP�QH�1 �KPVQ�VJG�

NWPI�YKVJ�NQYGT�HTCEVKQPCN�WRVCMG�D[�VJG�EQPFWEVKPI�CKTYC[U����'XGPVWCNN[��CNN�QH�VJG�1 �KU�UVKNN�

CDUQTDGF���$TGCMVJTQWIJ�XQNWOG�UJQYGF�C�UKOKNCT�RCVVGTP�CV�CNN�HNQYU�
K�G���ITGCVGT�VJCP

RGPGVTCVKQP�XQNWOG�CV�UOCNN�8 �DWV�HNCVVGPKPI�QWV�CV�NCTIGT�8 ����#U�HNQY�KPETGCUGF��VJG�NGXGN�QHR R
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VJG�RNCVGCW�KPETGCUGF���&KURGTUKQP��CNVJQWIJ�EQPUVCPV�CU�C�HWPEVKQP�QH�8 �CV�CNN�HNQYU��KPETGCUGFR

NKPGCTN[�YKVJ�KPETGCUKPI�HNQY�

6JG�UVWFKGU�QH�*W�CPF�EQNNGCIWGU�KPXGUVKICVKPI�VJG�TQNG�QH�GZRQUWTG�TQWVG�KP

OQFWNCVKPI�1 �WRVCMG�GHHKEKGPEKGU�TGRQTVGF�VJCV�VJG�PQUG�CDUQTDGF�CRRTQZKOCVGN[�����OQTG�

VJCP�VJG�OQWVJ���6JKU�TGUWNV�KU�CV�XCTKCPEG�YKVJ�VJG�HKPFKPIU�QH�)GTTKV[�GV�CN��
�������YJKEJ

KPFKECVG�VJCV�VJGTG�YCU�QPN[�C�UNKIJVN[�JKIJGT�WRVCMG�D[�VJG�QTCN�RCVJYC[�YJGP�EQORCTGF�YKVJ

VJG�PCUCN�RCVJYC[���)GTTKV[�GV�CN��
������UVWFKGF�WRVCMG�D[�VJG�VYQ�RCVJYC[U�YKVJQWV�VJG�WUG�QH

C�OQWVJRKGEG�QT�CP[�QVJGT�FGNKXGT[�U[UVGO���5WDLGEVU�YGTG�HTGG�VQ�DTGCVJG�PCVWTCNN[���+V�KU

RQUUKDNG�VJCV�VJG�WUG�QH�OQWVJRKGEGU�CPF�PCUCN�ECPWNCU�KP�VJG�UVWFKGU�QH�*W�CPF�EQNNGCIWGU

ECWUGF�CTVKHCEVU��TGUWNVKPI�KP�VJGKT�HKPFKPIU�HQT�PCUCN�CPF�QTCN�WRVCMG�GHHKEKGPEKGU���6JG�UVWF[�QH

#FCOU�GV�CN��
������UWRRQTVU�VJKU��UJQYKPI�GPJCPEGF�RWNOQPCT[�HWPEVKQP�TGURQPUG�VQ

1 �FWTKPI�C�OQWVJRKGEG�GZRQUWTG�EQORCTGF�VQ�HCEG�OCUM�QTCN�GZRQUWTG���(KPCNN[��VJG�

EQPEGPVTCVKQP�FGRGPFGPEG�UVWFKGU�UJQYGF�VJCV�WRVCMG�GHHKEKGPE[�YCU�PQV�CHHGEVGF�D[�VJG

EQPEGPVTCVKQP�QH�KPURKTGF�1 �DGVYGGP�����VQ���RRO��KORN[KPI�VJCV�1 �WRVCMG�KU�IQXGTPGF�D[� �

NKPGCT�RTQEGUUGU�

1PG�QH�VJG�XGT[�WPKSWG�HGCVWTGU�QH�VJG�CRRTQCEJ�VQ�OGCUWTKPI�WRVCMG�GHHKEKGPE[

VCMGP�D[�*W�CPF�EQNNGCIWGU�KU�VJCV�VJG�1 �DQNWU�TGEQXGT[�FCVC�ECP�DG�WUGF�VQ�FGTKXG�NQECN�OCUU�

VTCPUHGT�EQGHHKEKGPVU�HQT�VJG�EQPFWEVKPI�CKTYC[U���4GIKQPCN�OCUU�VTCPUHGT�EQGHHKEKGPVU�FGTKXGF

GZRGTKOGPVCNN[�KP�VJKU�YC[�ECP�VJGP�DG�WUGF�CU�KPRWV�KPVQ�OCVJGOCVKECN�OQFGN�UKOWNCVKQPU�

VJGTGD[�RQVGPVKCNN[�NGCFKPI�VQ�OQTG�CEEWTCVG�OQFGNU�QH�1 �FQUG�VQ�VJG�46��

*W�CPF�EQNNGCIWGU�FGHKPG�VJG�RCTCOGVGT�-C�
RGT�UGEQPF��CU�QPG�VJCV�KU�UWKVCDNG�VQ

EJCTCEVGTK\G�NQECN�1 �CDUQTRVKQP���+V�KU�VJG�RTQFWEV�QH�VJG�QXGTCNN�-�
EGPVKOGVGTU�RGT�UGEQPF���

YJKEJ�TGHNGEVU�VJG�EQODKPGF�EQPVTKDWVKQP�QH�FKHHWUKQP�CPF�EJGOKECN�TGCEVKQP�VQ�WRVCMG��CPF�VJG

NQECN�UWTHCEG�XQNWOG�TCVKQ�
C��RGT�EGPVKOGVGT����(TQO�VJG�����8 �EWTXGU��VJGUG�KPXGUVKICVQTUR

FGTKXGF�XCNWGU�HQT�-C���6JWU��VJG�GZRGTKOGPVCNN[�FGTKXGF�OCUU�VTCPUHGT�EQGHHKEKGPVU�FGRGPFGF

QP�CUUWORVKQPU�CDQWV�CKTYC[�CPCVQO[�CPF�OQTRJQNQI[���#U�C�TGUWNV�QH�VJG�XCTKQWU

GZRGTKOGPVU��VJGUG�KPXGUVKICVQTU�HQWPF�C�PWODGT�QH�KORQTVCPV�RTQRGTVKGU�QH�-C�

i 6JG�RTQZKOCN�UWDEQORCTVOGPV�QH�VJG�PQUG�JCU�C�-C�VJCV�KU�����NCTIGT�VJCP�VJG

-C�HQT�VJG�RTQZKOCN�OQWVJ�EQORCTVOGPV�
UGG��JQYGXGT��VJG�EQOOGPV�OCFG�CDQXG

TGICTFKPI�VJG�PQUG�OQWVJ�FKHHGTGPEGU��

i -C	U�KP�VJG�WRRGT�CKTYC[�EQORCTVOGPV�YGTG�DGVYGGP������CPF������U�CPF

TGNCVKXGN[�KPUGPUKVKXG�VQ�HNQY��KPFKECVKPI�VJCV�FKHHWUKQP�TGUKUVCPEG�QH�1 �VJTQWIJ�VJG�

ICU�DQWPFCT[�NC[GT�KU�OWEJ�NGUU�VJCP�VJTQWIJ�VJG�OWEWU�HKNO���6JGUG�FCVC�CNUQ�CTG

EQPUKUVGPV�YKVJ�VJG�RKI�CPF�UJGGR�VTCEJGCG�GZRGTKOGPVU�QH�$GP�,GDTKC�GV�CN�


������

i +P�VJG�RTQZKOCN�CPF�FKUVCN�EQPFWEVKPI�CKTYC[�UWDEQORCTVOGPVU��
-C� �YCU��

NKPGCTN[�TGNCVGF�VQ�
HNQY� ��UWIIGUVKPI�VJCV�VJG�ICU�RJCUG�CDUQTRVKQP�TCVG�EQPUVCPV��

KU�FKTGEVN[�RTQRQTVKQPCN�VQ�HNQY���+P�NQYGT�CKTYC[U��VJGTGHQTG��FKHHWUKQP�TGUKUVCPEG

QH�VJG�ICU�DQWPFCT[�NC[GT�KU�KORQTVCPV���*W�CPF�EQNNGCIWGU�EQPENWFGF�VJCV�VJG�ICU

DQWPFCT[�NC[GT�EQPVTKDWVGU����VQ�����QH�VJG�QXGTCNN�FKHHWUKQP�TGUKUVCPEG�KP�VJG

EGPVTCN�CKTYC[�EQORCTVOGPV�

i 6JG�OCUU�VTCPUHGT�EQGHHKEKGPV�KP�VJG�NWPI�NKSWKF�NKPKPI�KU�GUVKOCVGF�VQ�HCNN�HTQO����

EO�U�KP�VJG�746�VQ������EO�U�KP�VJG�TGURKTCVQT[�CKTYC[U�

i 6JG�EJGOKECN�TGCEVKQP�TCVG�DGVYGGP�1 �CPF�VJG�NWPI�NKSWKF�NKPKPI�YCU�GUVKOCVGF�VQ�

DG�����¥��� �U������¥��� �U��CPF�����¥��� �U�KP�VJG�WRRGT�CKTYC[U��RTQZKOCN� � �

EQPFWEVKPI�CKTYC[U��CPF�FKUVCN�EQPFWEVKPI�CKTYC[U��TGURGEVKXGN[�



8-14

i 6JG�QXGTCNN�OCUU�WRVCMG�EQGHHKEKGPVU�FGVGTOKPGF�KP�VJG�YQTM�QH�*W�
������CTG

UKIPKHKECPVN[�JKIJGT�VJCP�VJQUG�WUGF�KP�VJG�OQFGN�QH�/KNNGT�GV�CN��
��������+H�VJG

OCUU�VTCPUHGT�EQGHHKEKGPVU�KP�VJG�OQFGN�CTG�CFLWUVGF�WRYCTF��VJG�VQVCN�WRVCMG

GHHKEKGPE[�YQWNF�DG�JKIJGT�VJCP�OGCUWTGOGPVU�JCXG�UJQYP��TGSWKTKPI�C

FQYPYCTF�CFLWUVOGPV�QH�RWNOQPCT[�TGIKQP�OCUU�VTCPUHGT�EQGHHKEKGPVU�

)GTTKV[�GV�CN��
������VQQM�C�UQOGYJCV�OQTG�EQPXGPVKQPCN�CRRTQCEJ�KP�CP�CVVGORV�VQ

CESWKTG�TGIKQPCN�KPHQTOCVKQP�QP�1 �CDUQTRVKQP�KP�VJG�JWOCP�46���*GCNVJ[�UWDLGEVU�WPFGTYGPV�

VTCPUPCUCN�DTQPEJQUEQR[�YJKNG�KP�CP�GZRQUWTG�EJCODGT�KP�YJKEJ�����RRO�1 �YCU�RTGUGPV���

5WDLGEVU�YGTG�CUMGF�VQ�DTGCVJG�CV����DRO���+PURKTGF�CPF�GZRKTGF�CKT�YCU�UCORNGF�VJTQWIJ�C

6GHNQP�ECVJGVGT�VJCV�JCF�DGGP�RCUUGF�VJTQWIJ�VJG�DKQRU[�EJCPPGN�QH�VJG�DTQPEJQUEQRG�CPF

RQUKVKQPGF�CRRTQZKOCVGN[�KP�VJG�EGPVGT�QH�VJG�CKTYC[�NWOGP���6JG�CKT�YCU�FTCYP�KPVQ�C�TCRKF

TGURQPUG�1 �CPCN[\GT�
$GP�,GDTKC�CPF�7NVOCP��������$GP�,GDTKC�GV�CN���������YKVJ�C�����

TGURQPUG�VKOG�QH�����O.�U�YJKNG�WUKPI�GVJ[NGPG�CU�VJG�TGCEVKXG�CNMGPG���#XGTCIG�8 �YCU6

����O.��CPF�CXGTCIG�KPURKTCVQT[�HNQY�YCU�����O.�U���#KT�YCU�UCORNGF�HQT�HKXG�DTGCVJU�HTQO

CDQXG�VJG�XQECN�EQTFU��CV�VJG�GPVTCPEG�VQ�VJG�VTCEJGC��CDQXG�VJG�OCKP�DKHWTECVKQP�ECTKPC��CPF

OKFYC[�VJTQWIJ�VJG�DTQPEJWU�KPVGTOGFKWU���(NQY�YCU�OGCUWTGF�UKOWNVCPGQWUN[�D[�C

RPGWOQVCEJ�CVVCEJGF�VQ�C�UKORNG�E[NKPFTKECN�OQWVJRKGEG���$GHQTG�CPF�CHVGT�GCEJ�OGCUWTGOGPV�

C�UGV�QH�UCORNGU�HTQO�VJG�OQWVJ�YCU�EQNNGEVGF�HQT�TGHGTGPEG���7RVCMG�YCU�FGHKPGF�CU�VJG

HTCEVKQP�QH�1 �OCUU�NQUV�CETQUU�CP[�CPCVQOKECN�UGIOGPV��OCUU�YCU�FGVGTOKPGF�D[�KPVGITCVKPI�

VJG�RTQFWEV�QH�1 �EQPEGPVTCVKQP�CPF�HNQY���$[�YC[�QH�EQORCTKUQP�YKVJ�VJG�QVJGT�JWOCP�1� �

WRVCMG�UVWFKGU��)GTTKV[�GV�CN��
������HQWPF�VJCV�VQVCN�46�WRVCMG�QH�1 �OGCUWTGF�KP�VJKU�HCUJKQP�

YCU�������6JKU�KU�JKIJGT�VJCP�VJG�TGUVKPI�FCVC�QH�9KGUVGT�GV�CN��
�������JQYGXGT��VJG�CXGTCIG

8 �KP�VJKU�UVWF[�QH�����O.��EQORCTGF�YKVJ�VJG�����O.��86�TGRQTVGF�D[�9KGUVGT�GV�CN��
�����6

OC[�CEEQWPV�HQT�VJKU�FKHHGTGPEG���9JGP�)GTTKV[�GV�CN��
������EQORWVGF�VJG�WPKFKTGEVKQPCN

WRVCMG�GHHKEKGPEKGU�DGVYGGP�VJG�OQWVJ�CPF�VJG�XCTKQWU�UCORNKPI�UKVGU��VJG[�HQWPF�VJCV������

�����������CPF�������QH�VJG�1 �RCUUKPI�KPVQ�VJG�OQWVJ�KU�VCMGP�WR�D[�UVTWEVWTGU�WR�VQ�VJG�

XQECN�EQTFU��VJG�WRRGT�VTCEJGC��VJG�OCKP�DKHWTECVKQP�ECTKPC��CPF�VJG�DTQPEJWU�KPVGTOGFKWU�

TGURGEVKXGN[���6JG[�CNUQ�EQORWVGF�VJG�WPKFKTGEVKQPCN�WRVCMG�GHHKEKGPEKGU�CETQUU�KPFKXKFWCN

CKTYC[�UGIOGPVU���������DGVYGGP�VJG�OQWVJ�CPF�LWUV�CDQXG�VJG�XQECN�EQTFU��������HTQO

CDQXG�VJG�XQECN�EQTFU�VQ�VJG�WRRGT�VTCEJGC��������HTQO�VJG�WRRGT�VTCEJGC�VQ�VJG�OCKP

DKHWTECVKQP�ECTKPC��CPF�GUUGPVKCNN[�\GTQ�DGVYGGP�VJG�ECTKPC�CPF�DTQPEJWU�KPVGTOGFKWU���6JG

WRVCMG�DGVYGGP�VJG�OQWVJ�CPF�LWUV�CDQXG�VJG�XQECN�EQTFU�KU�EQPUKFGTCDN[�NQYGT�VJCP�VJCV

OGCUWTGF�GCTNKGT�D[�)GTTKV[�GV�CN��
�������GXGP�EQPUKFGTKPI�VJG�HCEV�VJCV��KP�VJG�GCTNKGT�UVWF[�

RGCM�RNCVGCWU�YGTG�WUGF���#U�JCU�DGGP�PQVGF�GCTNKGT��KV�KU�RQUUKDNG�VJCV�VJG�OQWVJRKGEG�RNC[GF�C

TQNG�KP�TGFWEKPI�VJG�WRVCMG�GHHKEKGPE[�QH�VJG�OQWVJ���6JG�WRVCMG�GHHKEKGPE[�QH�1 �CETQUU�VJG�

VTCEJGC�KU�KP�NKPG�YKVJ�VJG�FCVC�HTQO�UJGGR�CPF�RQTEKPG�VTCEJGCG�CV�VJG�JKIJGT�HNQY�TCVGU�
$GP�

,GDTKC�GV�CN�����������6JG�RTGUGPV�FCVC�CTG�CNUQ�EQPUKUVGPV�YKVJ�VJG�DQNWU�WRVCMG�FCVC�QH�*W


������CPF�EQNNGCIWGU��YJKEJ�CNUQ�YGTG�CESWKTGF�YKVJ�C�OQWVJRKGEG���9JGP�VJG�1 �DQNWU�FCVC�

CTG�WUGF�VQ�EQORWVG�WPKFKTGEVKQPCN�WRVCMG�GHHKEKGPEKGU�
CUUWOKPI�VJCV�VJG�UGIOGPVCN�GHHKEKGPEKGU

CTG�VJG�UCOG�QP�KPURKTCVKQP�CPF�GZRKTCVKQP���VJG�*W�GV�CN��
����D��FCVC�[KGNF�WRVCMG�GHHKEKGPEKGU

QH�������������CPF�����DGVYGGP�VJG�OQWVJ�CPF�VJG�XQECN�EQTFU��VJG�WRRGT�VTCEJGC��VJG�OCKP

DKHWTECVKQP�ECTKPC��CPF�VJG�DTQPEJWU�KPVGTOGFKWU��TGURGEVKXGN[���6JG�1 �DQNWU�FCVC�CTG��

VJGTGHQTG��KP�IQQF�CEEQTF�YKVJ�VJG�FCVC�QH�)GTTKV[�GV�CN��
��������6JG�OGCUWTGF�WRVCMG

GHHKEKGPEKGU�CETQUU�CKTYC[�UGIOGPVU�ENGCTN[�CRRGCT�VQ�DG�JKIJGT�VJCP�VJQUG�RTGFKEVGF�D[�VJG

OQFGN�QH�/KNNGT�GV�CN��
��������+H�JKIJGT�WRVCMG�EQGHHKEKGPVU�KP�VJG�EQPFWEVKPI�CKTYC[U�YGTG

WUGF�KP�VJG�OQFGN�QH�/KNNGT�GV�CN��
�������VJG�OQFGN�YQWNF�QXGTGUVKOCVG�VQVCN�46�1 �WRVCMG���
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6Q�CFLWUV�HQT�VJKU��RWNOQPCT[�WRVCMG�EQGHHKEKGPVU�YQWNF�JCXG�VQ�DG�TGFWEGF���7PHQTVWPCVGN[�

VJG�FCVC�QH�*W�CPF�CUUQEKCVGU�ECPPQV�RTQXKFG�KPHQTOCVKQP�DG[QPF�VJG�EQPFWEVKPI�CKTYC[U����

)GTTKV[�GV�CN��
������CNUQ�OGCUWTGF�1 �YCUJQWV�XQNWOGU�
K�G���VJG�GZRKTGF�XQNWOGU�

TGSWKTGF�VQ�ECWUG�C�URGEKHKGF�FTQR�KP�1 �EQPEGPVTCVKQP����6JKU�V[RG�QH�FCVC�RTQXKFGU�KPUKIJV�KPVQ�

VJG�NQECVKQP�QH�OCLQT�UKVGU�QH�1 �WRVCMG���#V�VJG�OQWVJ��VJG�����YCUJQWV�XQNWOG�YCU�����O.��

CPF��CV�VJG�WRRGT�VTCEJGC��VJG�����YCUJQWV�XQNWOG�YCU����O.���$[�VJG�VKOG�VJG�GPVKTG

CPCVQOKECN�FGCF�URCEG�QH�VJG�NWPIU�YCU�YCUJGF�QWV��VJG�1 �EQPEGPVTCVKQP�JCF�HCNNGP�VQ�\GTQ�


)GTTKV[�GV�CN�����������+V�KU�WPENGCT�YJGVJGT�VJG�CDUGPEG�QH�TGEQXGTGF�1 �CHVGT�YCUJQWV�QH�VJG�

EQPFWEVKPI�CKTYC[U�YCU�FWG�VQ�1 �PQV�RGPGVTCVKPI�DG[QPF�VJG�EQPFWEVKPI�CKTYC[U�QT�VQ�CNN�QH�

VJG�1 �VJCV�RGPGVTCVGF�DG[QPF�VJG�EQPFWEVKPI�CKTYC[U�DGKPI�CDUQTDGF���6JG�NCVVGT�RQUUKDKNKV[�KU�

OQTG�NKMGN[�DCUGF�QP�VJG�QDUGTXCVKQPU�QH�*W�
������

+P�CUUGUUKPI�VJG�YQTM�QH�)GTTKV[�GV�CN��
�������KV�KU�UKIPKHKECPV�VQ�PQVG�VJCV�VJGUG

KPXGUVKICVQTU�OGCUWTGF�GZRKTGF�RNCVGCWU�QH�1 �EQPEGPVTCVKQP�VJCV�YGTG�\GTQ���6JKU�EQPVTCUVU�

YKVJ�VJG�GCTNKGT�YQTM�QH�)GTTKV[�GV�CN��
������������KP�YJKEJ�C�PQP�\GTQ�GZRKTCVQT[�RNCVGCW�YCU

QDUGTXGF���6JG�PQP�\GTQ�GZRKTCVQT[�RNCVGCW�OC[�JCXG�DGGP�FWG�VQ�C�PWODGT�QH�HCEVQTU�VJCV�CTG

WPENGCT���$GECWUG�GVJ[NGPG�YCU�VJG�TGCEVKPI�CNMGPG�KP�CNN�ECUGU��KV�KU�WPNKMGN[�VJCV�KPVGTHGTGPEG

YKVJ�QVJGT�ICUGU�UWEJ�CU�ECTDQP�FKQZKFG�
%1 ��YCU�TGURQPUKDNG���#PQVJGT�RQUUKDKNKV[�KU�VJCV�1� �

KP�VJG�GCTN[�GZRKTCVQT[�RJCUG�DGECOG�GPVTCKPGF�KP�VJG�RQUVGTKQT�QTQRJCT[PZ�CPF�RGTUKUVGF�HQT

VJG�FWTCVKQP�QH�GZRKTCVKQP�

������� +PVGTEQORCTKUQP�QH�1\QPG�&QUKOGVT[�5VWFKGU
6JG�RTGXKQWU�UGEVKQPU�GORJCUK\GF�VJG�OGVJQFU�CPF�TGUWNVU�QH�KPFKXKFWCN

GZRGTKOGPVCN�UVWFKGU�QP�1 �FQUKOGVT[���6JKU�UGEVKQP�YKNN�HQEWU�QP�EQORCTKUQPU�QH�VJG�KP�XKXQ�

UVWFKGU�YKVJ�GCEJ�QVJGT�CPF�YKNN�FTCY�QP�VJGUG�EQORCTKUQPU�VQ�CTTKXG�CV�EQPENWUKQPU�TGICTFKPI

VJG�WVKNKV[�QH�VJGUG�FCVC�HQT�GZVTCRQNCVKQP�RWTRQUGU���6JG�FKUEWUUKQP�YKNN�DG�FKXKFGF�KPVQ�VJTGG

UGEVKQPU��HQEWUKPI�QP�VQVCN�46�WRVCMG�GHHKEKGPE[��WPKFKTGEVKQPCN�746�WRVCMG�GHHKEKGPE[��CPF

.46�WRVCMG�GHHKEKGPE[�

6JGTG�CTG�VYQ�ECVGIQTKGU�VJCV�FKUVKPIWKUJ�XCTKQWU�FCVC�UGVU�COQPI�GCEJ�QVJGT���6JG

HKTUV�ECVGIQT[�KU�VJG�OQWVJ�PQUG�ECVGIQT[�NKUVGF�KP�VJG�6CDNGU�����VQ�������5VWFKGU�KPFKECVGF�D[

�/��QT��0��YGTG�RGTHQTOGF�YKVJ�WPGPEWODGTGF�DTGCVJKPI�D[�GKVJGT�QTCN�
/��QT�PCUCN�
0�

DTGCVJKPI���7PGPEWODGTGF�KPFKECVGU�VJG�CDUGPEG�QH�C�OQWVJRKGEG�QT�ECPWNC���&CVC�NKUVGF�CU

�/�0��CTG�RQQNGF�HTQO�FCVC�GPEQORCUUKPI�QTCN�CPF�PCUCN�DTGCVJKPI���&CVC�UJQYP�CU

�/QWVJRKGEG��QT��0CUCN�ECPWNC��CTG�CESWKTGF�WUKPI�VJGUG�FGXKEGU�VQ�FGNKXGT�VJG�1 �VQ�VJG�

CPKOCN�QT�JWOCP�UWDLGEV��QT�VQ�OGCUWTG�HNQY����

6JG�UGEQPF�ECVGIQT[�KU�VJG�OGVJQF�WUGF�VQ�EQORWVG�1 �WRVCMG�GHHKEKGPE[���6JGTG�CTG�

GUUGPVKCNN[�VYQ�OGVJQFU���1PG�OGVJQF��TGHGTTGF�VQ�CU�VJG�UVGCF[�UVCVG�OGVJQF��TGNKGU�QP

OGCUWTKPI�VJG�NQUU�QH�1 �HTQO�C�UVGCF[�CKT�HNQY�OQXKPI�CETQUU�CP�CPCVQOKECN�UVTWEVWTG���

#P�GZCORNG�KU�VJG�FCVC�QH�;QMQ[COC�CPF�(TCPM�
������KP�YJKEJ�C�EQPUVCPV�HNQY�QH�Q\QPCVGF

CKT�VJTQWIJ�VJG�746�QH�C�FQI�YCU�OCKPVCKPGF�D[�C�VTCEJGCN�ECPWNC�CVVCEJGF�VQ�C�RWOR���7RVCMG

GHHKEKGPE[�YCU�OGCUWTGF�D[�EJCPIGU�KP�GSWKNKDTKWO�1 �EQPEGPVTCVKQP���#PQVJGT�GZCORNG�KU�VJG�

UVWF[�QH�)GTTKV[�GV�CN��
�������YJKEJ�WUGF�VJG�UVGCF[�UVCVG�OGVJQF�D[�OGCUWTKPI�VJG�RGCM

KPURKTCVQT[�CPF�OKPKOWO�GZRKTCVQT[�1 �EQPEGPVTCVKQPU�VJTQWIJ�C�ECVJGVGT�KP�VJG�RQUVGTKQT�

RJCT[PZ���6JGUG�OGCUWTGOGPVU�YGTG�EQORCTGF�VQ�VJG�CODKGPV�EJCODGT�EQPEGPVTCVKQP�VQ�QDVCKP

WRVCMG�GHHKEKGPEKGU�QH�VJG�746�CPF�.46���6JG�UGEQPF�OGVJQF�KU�TGHGTTGF�VQ�CU�VJG�PQP�UVGCF[

UVCVG�OGVJQF���6JKU�OGVJQF�WUGU�VJG�KPVGITCVKQP�QH�VJG�RTQFWEV�QH�HNQY�CPF�1 �EQPEGPVTCVKQP�VQ�

EQORWVG�1 �OCUUGU�VJCV��KP�VWTP��CTG�WUGF�VQ�EQORWVG�
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6CDNG�������6QVCN�4GURKTCVQT[�6TCEV�7RVCMG�&CVCC

5RGEKGU /QWVJ�0QUG /GVJQF 8 
O.� (NQY 
O.�U� H 
DRO� ( 4GHGTGPEG
6

+PURKTCVQT[
D

V

*WOCP / 5VGCF[ ��� ��� �� ���� )GTTKV[ GV CN� 
�����E

*WOCP 0 5VGCF[ ��� ��� �� ���� )GTTKV[ GV CN� 
�����

*WOCP /�0 5VGCF[ ��� ��� �� ���� )GTTKV[ GV CN� 
�����

*WOCP /�0 5VGCF[ ��� ��� �� ���� )GTTKV[ GV CN� 
�����

*WOCP / 0QP�UVGCF[ ����� ����� �� ���� )GTTKV[ GV CN� 
�����E

*WOCP / 0QP�UVGCF[ ����� ����� �� ���� )GTTKV[ GV CN� 
�����

*WOCP / 5VGCF[ ����� ����� �� ���� )GTTKV[ GV CN� 
�����

*WOCP / 5VGCF[ ����� ����� �� ���� )GTTKV[ GV CN� 
�����

*WOCP /QWVJRKGEG 0QP�UVGCF[ ��� ��� �� ���� )GTTKV[ GV CN� 
�����

*WOCP / 0QP�UVGCF[ ��� ��� �� ���� 9KGUVGT GV CN� 
�����

*WOCP 0 0QP�UVGCF[ ��� ��� �� ���� 9KGUVGT GV CN� 
�����

*WOCP /QWVJRKGEG 0QP�UVGCF[ ��� ��� �� ���� *W GV CN� 
����D�

*WOCP /QWVJRKGEG 0QP�UVGCF[ ����� ��� ��� ���� *W GV CN� 
����D�

4CV 
(���� 0 0QP�UVGCF[ ��� ���� ��� ���� 9KGUVGT GV CN� 
�����

4CV 
5�&� 0 0QP�UVGCF[ ��� ��� ��� ���� 9KGUVGT GV CN� 
�����

4CV 
.QPI�'XCPU� 0 0QP�UVGCF[ ��� ���� ��� ���� 9KGUVGT GV CN� 
�����

4CV 
(���� 0 0QP�UVGCF[ ��� ���� ��� ���� *CVEJ GV CN� 
�����

)WKPGC RKI 0 0QP�UVGCF[ ��� ��� �� ���� 9KGUVGT GV CN� 
�����

5GG #RRGPFKZ # HQT CDDTGXKCVKQPU CPF CETQP[OU� / � OQWVJ GZRQUWTG D[ PCVWTCN DTGCVJKPI� 0 � PCUCN GZRQUWTG D[ PCVWTCN DTGCVJKPI�C

/�0 � RQQNGF FCVC HTQO OQWVJ CPF PCUCN GZRQUWTG� /QWVJRKGEG � GZRQUWTG D[ OQWVJRKGEG� 5VGCF[ � WRVCMG EQORWVGF FWTKPI EQPUVCPV

WPKFKTGEVKQPCN HNQY� 0QP�UVGCF[ � WRVCMG EQORWVGF D[ KPVGITCVKQP FWTKPI E[ENKE DTGCVJKPI� ( � VQVCN 46 WRVCMG�
V

H KU GKVJGT OGCUWTGF QT KU EQORWVGF HTQO TGRQTVGF HNQYU CPF XQNWOGU�D

6QVCN 46 WRVCMG TGRQTVGF D[ )GTTKV[ GV CN� 
����� CPF )GTTKV[ GV CN� 
����� FKF PQV KPENWFG VJG EQPVTKDWVKQP HTQO 746 WRVCMG GHHKEKGPE[E

FWTKPI GZRKTCVKQP� 6JG FCVC KPENWFG CP GZRKTCVQT[ 746 EQPVTKDWVKQP� CUUWOKPI KV GSWCNU KPURKTCVQT[ 746 WRVCMG GHHKEKGPE[�

WRVCMG���6JG�UVWFKGU�QH�9KGUVGT�GV�CN��
������KP�TQFGPVU��CPF�9KGUVGT�GV�CN��
������KP�JWOCPU

CTG�GZCORNGU�QH�VJKU�VGEJPKSWG��CU�KU�VJG�UVWF[�QH�)GTTKV[�GV�CN��
������

6QVCN�4GURKTCVQT[�6TCEV�7RVCMG�'HHKEKGPE[
6CDNG�����RTQXKFGU�C�UWOOCT[�QH�KP�XKXQ�FCVC�KP�CNN�CPKOCN�URGEKGU�QH�TGURKTCVQT[

VTCEV�1 �WRVCMG�GHHKEKGPE[�
( ����6JG�FCVC�TGRQTVGF�HQT�VJG�UVWFKGU�QH�)GTTKV[�GV�CN��
������������ V

JCXG�DGGP�CFLWUVGF�HTQO�VJG�RWDNKUJGF�XCNWGU�VQ�CEEQWPV�HQT�VJG�HCEV�VJCV�VJG�( �EKVGF�KP�VJQUGV

RCRGTU�FKF�PQV�KPENWFG�WRVCMG�KP�VJG�746�QP�GZRKTCVKQP���6Q�OCMG�VJG�CFLWUVOGPV��VJG�746�

WRVCMG�GHHKEKGPE[�QP�GZRKTCVKQP�YCU�CUUWOGF�VQ�GSWCN�VJG�KPURKTCVQT[�WRVCMG�GHHKEKGPE[���6JG

( �FCVC�NKUVGF�HQT�VJG�UVWF[�QH�*W�GV�CN��
����D��YGTG�FGTKXGF�HTQO�VJGKT�DQNWU�TGEQXGT[�FCVC�D[V

KPVGITCVKPI�VJG�FCVC�QXGT�VJG�FGUKTGF�8 ���$GECWUG�*W�GV�CN��
����D��EQWNF�PQV�TGEQXGT�DQNWUGU6

HTQO�C�FGRVJ�ITGCVGT�VJCP�����O.��KV�YCU�CUUWOGF�VJCV�CP[�DQNWU�FGNKXGTGF�
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6CDNG�������7PKFKTGEVKQPCN�7RRGT�4GURKTCVQT[�6TCEV
7RVCMG�'HHKEKGPE[�&CVCC

5RGEKGU /QWVJ�0QUG /GVJQF (NQY 
O.�U� H 
DRO� ( 4GHGTGPEG

+PURKTCVQT[
D

WTV

*WOCP / 5VGCF[ ��� �� ���� )GTTKV[ GV CN� 
�����

*WOCP 0 5VGCF[ ��� �� ���� )GTTKV[ GV CN� 
�����

*WOCP /�0 5VGCF[ ��� �� ���� )GTTKV[ GV CN� 
�����

*WOCP /�0 5VGCF[ ��� �� ���� )GTTKV[ GV CN� 
�����

*WOCP / 0QP�UVGCF[ ����� �� ���� )GTTKV[ GV CN� 
�����

*WOCP / 0QP�UVGCF[ ����� �� ���� )GTTKV[ GV CN� 
�����

*WOCP / 5VGCF[ ����� �� ���� )GTTKV[ GV CN� 
�����

*WOCP / 5VGCF[ ����� �� ���� )GTTKV[ GV CN� 
�����

*WOCP /QWVJRKGEG 0QP�UVGCF[ ��� �� ���� )GTTKV[ GV CN� 
�����

*WOCP /QWVJRKGEG 0QP�UVGCF[ ��� �� ���� 7NVOCP GV CN� 
�����

*WOCP /QWVJRKGEG 0QP�UVGCF[ ��� �� ���� 7NVOCP GV CN� 
�����

&QI 
DGCING� 0CUCN ECPWNC 5VGCF[ ���� 0�# ���� ;QMQ[COC CPF (TCPM 
�����E

&QI 
DGCING� 0CUCN ECPWNC 5VGCF[ ��� 0�# ���� ;QMQ[COC CPF (TCPM 
�����

&QI 
DGCING� /QWVJRKGEG 5VGCF[ ���� 0�# ���� ;QMQ[COC CPF (TCPM 
�����

&QI 
DGCING� /QWVJRKGEG 5VGCF[ ��� 0�# ���� ;QMQ[COC CPF (TCPM 
�����

4CV 
(���� 0 0QP�UVGCF[ ���� ��� ���� *CVEJ GV CN� 
�����

)WKPGC RKI 0 5VGCF[ ��� 0�# ���� /KNNGT GV CN� 
�����

4CDDKV 0 5VGCF[ ���� 0�# ���� /KNNGT GV CN� 
�����

5GG #RRGPFKZ # HQT CDDTGXKCVKQPU CPF CETQP[OU� / � OQWVJ GZRQUWTG D[ PCVWTCN DTGCVJKPI� 0 � PCUCN GZRQUWTG D[ PCVWTCN DTGCVJKPI�C

/�0 � RQQNGF FCVC HTQO OQWVJ CPF PCUCN GZRQUWTG� /QWVJRKGEG � GZRQUWTG D[ OQWVJRKGEG� 0CUCN ECPWNC � GZRQUWTG D[ PCUCN ECPWNC�

5VGCF[ � WRVCMG EQORWVGF FWTKPI EQPUVCPV WPKFKTGEVKQPCN HNQY� 0QP�UVGCF[ � WRVCMG EQORWVGF D[ KPVGITCVKQP FWTKPI E[ENKE DTGCVJKPI�

( � VQVCN 46 WRVCMG�
V

H KU GKVJGT OGCUWTGF QT KU EQORWVGF HTQO HNQYU CPF 8 �D

6

0�# � PQV CRRNKECDNG�E

VQ�C�FGRVJ�ITGCVGT�VJCP�����O.�YCU�CDUQTDGF�EQORNGVGN[���6JG�FGTKXCVKQP�QH�( �HTQO�VJG�DQNWUV

FCVC�YCU�FQPG�HQT�8 U�QH�����CPF�������O.��6

6Q�CUUGUU�VJG�EQPUKUVGPE[�QH�VJG�FCVC��KV�KU�WUGHWN�VQ�GZCOKPG�KV�CU�C�HWPEVKQP�QH�HNQY��

(KIWTG�����UJQYU�( �CU�C�HWPEVKQP�QH�KPURKTCVQT[�HNQY�HQT�CNN�JWOCP�UVWFKGU���6JG�( �HTQO�VJGV V

DQNWU�TGEQXGT[�FCVC�QH�*W�GV�CN��
������CTG�UJQYP�HQT�8 U�QH�������������CPF�������O.����#P6

QXGTXKGY�QH�VJG�FCVC�UWIIGUVU�VJCV��YKVJ�TGURGEV�VQ�( ��VJGTG�KU�IQQF�CITGGOGPV�COQPI�VJGV

XCTKQWU�GZRGTKOGPVCN�OGVJQFU�HQT�JWOCPU���6JG�FCVC�ENGCTN[�UJQY�VJCV�( �FGETGCUGU�YKVJV

KPETGCUKPI�HNQY�CPF�KPETGCUGU�YKVJ�KPETGCUKPI�8 ��DQVJ�QH�YJKEJ�CTG�SWCNKVCVKXGN[�EQPUKUVGPV6

YKVJ�OQFGN�RTGFKEVKQPU��

1PG�QDUGTXCVKQP�KU�SWKVG�RTQOKPGPV���VJG�TCV�FCVC�QH�9KGUVGT�GV�CN��
������CPF�*CVEJ

GV�CN��
������
PQV�UJQYP�KP�(KIWTG������CTG�EQPUKFGTCDN[�NQYGT�VJCP�VJG�JWOCP�FCVC���'XGP�KH�KV

KU�CUUWOGF�VJCV�VJG�TCVU�YGTG�DTGCVJKPI�WR�VQ�VJTGG�VKOGU�TGUVKPI�XGPVKNCVKQP�
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6CDNG�������.QYGT�4GURKTCVQT[�6TCEV�7RVCMG�'HHKEKGPE[�&CVCC

5RGEKGU /QWVJ�0QUG /GVJQF 8 
O.�U� (NQY 
O.�U� H 
DRO� ( 4GHGTGPEG
6

+PURKTCVQT[
D

NTV

*WOCP /�0 5VGCF[ ��� ��� �� ���� )GTTKV[ GV CN� 
�����

*WOCP /�0 5VGCF[ ��� ��� �� ���� )GTTKV[ GV CN� 
�����

*WOCP / 0QP�UVGCF[ ����� ����� �� ���� )GTTKV[ GV CN� 
�����

*WOCP / 0QP�UVGCF[ ����� ����� �� ���� )GTTKV[ GV CN� 
�����

*WOCP / 5VGCF[ ����� ����� �� ���� )GTTKV[ GV CN� 
�����

*WOCP / 5VGCF[ ����� ����� �� ���� )GTTKV[ GV CN� 
�����

*WOCP /QWVJRKGEG 0QP�UVGCF[ ��� ��� �� ���� )GTTKV[ GV CN� 
�����

*WOCP /QWVJRKGEG 0QP�UVGCF[ ��� ��� �� ���� *W GV CN� 
����D�

*WOCP /QWVJRKGEG 0QP�UVGCF[ ����� ��� ��� ���� *W GV CN� 
����D�

&QI 
DGCING� 0�# 0QP�UVGCF[ ��� ��� �� ���� ;QMQ[COC CPF (TCPME


�����

&QI 
DGCING� 0�# 0QP�UVGCF[ ��� ��� �� ���� ;QMQ[COC CPF (TCPM


�����

4CV 
(���� 0 0QP�UVGCF[ ��� ���� ��� ���� *CVEJ GV CN� 
�����

5GG #RRGPFKZ # HQT CDDTGXKCVKQPU CPF CETQP[OU� / � OQWVJ GZRQUWTG D[ PCVWTCN DTGCVJKPI� 0 � PCUCN GZRQUWTG D[ PCVWTCN DTGCVJKPI�C

/�0 � RQQNGF FCVC HTQO OQWVJ CPF PCUCN GZRQUWTG� /QWVJRKGEG � GZRQUWTG D[ OQWVJRKGEG� 0CUCN ECPWNC � GZRQUWTG D[ PCUCN ECPWNC�

5VGCF[ � WRVCMG EQORWVGF FWTKPI EQPUVCPV WPKFKTGEVKQPCN HNQY� 0QP�UVGCF[ � WRVCMG EQORWVGF D[ KPVGITCVKQP FWTKPI E[ENKE DTGCVJKPI�

( � VQVCN 46 WRVCMG�
V

H KU GKVJGT OGCUWTGF QT KU EQORWVGF HTQO HNQYU CPF 8 �D

6

0�# � PQV CRRNKECDNG�E


GSWKXCNGPV�VQ�CP�KPURKTCVQT[�HNQY�KP�JWOCPU�QH�CRRTQZKOCVGN[�������O.�U���VJG�TCV�FCVC�YQWNF

UVKNN�DG��UKIPKHKECPVN[�NQYGT�VJCP�YJCV�YCU�OGCUWTGF�KP�JWOCPU���6JG�EQPUKUVGPE[�QH�VJG�JWOCP

FCVC�QH�9KGUVGT�GV�CN��
������
KP�YJKEJ�VJG�UCOG�OGVJQFQNQI[�YCU�WUGF�VQ�OGCUWTG�( �KPV

JWOCPU�CU�YCU�WUGF�HQT�TCVU��YKVJ�VJG�QVJGT�JWOCP�FCVC�UVTQPIN[�UWIIGUVU�VJCV�VJG�NQY�( �KP�TCVUV

KU��PQV�C�HWPEVKQP�QH�VJG�OGVJQFQNQI[�GORNQ[GF���1XGTCNN��VJG�GXKFGPEG�TGCUQPCDN[�RQKPVU�VQ�VJG

EQPENWUKQP�VJCV�( �KP�C�TCV�KU�UOCNNGT�VJCP�KP�C�JWOCP���V

7PKFKTGEVKQPCN�7RRGT�4GURKTCVQT[�6TCEV�7RVCMG
6CDNG�����UWOOCTK\GU�VJG�FCVC�QP�VJG�WPKFKTGEVKQPCN�1 �WRVCMG�GHHKEKGPE[�QH�VJG�

746�
( ����+P�IGPGTCN��( �FGUETKDGU�VJG�WRVCMG�GHHKEKGPE[�QH�CPCVQOKECN�UVTWEVWTGU�RTQZKOCN�VQWTV WTV

VJG�NCT[PZ���#�RQUUKDNG�GZEGRVKQP�VQ�VJKU�CTG�VJG�FCVC�QH�*W�GV�CN��
����D����+P�VJCV�UVWF[��CPF

QVJGT�DQNWU�UVWFKGU��KV�YCU�CUUWOGF�VJCV�VJG�746�KU�VJG�XQNWOG�QH�VJG�46����O.�FKUVCN�VQ�VJG

NKRU���6JKU�OC[�QT�OC[�PQV�KPENWFG�VJG�NCT[PZ���

6JG�YKFG�XCTKGV[�QH�746�WRVCMG�FCVC�KP�FKHHGTGPV�URGEKGU�CPF�WPFGT�FKHHGTGPV�HNQY

EQPFKVKQPU�CNNQYU�UQOG�KPVTC��CPF�KPVGTURGEKGU�EQORCTKUQPU���6Q�OCMG��EQORCTKUQPU�COQPI

FKHHGTGPV�URGEKGU��JQYGXGT��TGSWKTGU�CUUWORVKQPU�CDQWV�VJG�UECNKPI�QH��DTGCVJKPI�RCVVGTPU

COQPI�URGEKGU���)GTTKV[�
������GZCOKPGF�PCUQRJCT[PIGCN�WRVCMG�FCVC�CXCKNCDNG�KP�FKHHGTGPV

URGEKGU�CV�VJCV�VKOG�D[�GZCOKPKPI�VJG�FCVC�CU�C�HWPEVKQP�QH�VJG�TCVKQ�QH�RTGFKEVGF�TGUVKPI�HNQY�VQ

OGCUWTGF�HNQY�
UECNGF�HNQY����6JG�RTGFKEVGF�HNQYU�YGTG�QDVCKPGF�WUKPI�VJG�CNNQOGVTKE�



V  = 500 mL V  = 1,000 mL
Hu et al. (1994)

V  = 1,500 mL V  = 825 mL
Gerrity et al. (1995)

V  = 1,239 mL
Gerrity et al. (1994)

V  = 1,650 mL
Gerrity et al. (1993)

V  = 631 mL
Wiester et al. (1995)
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(KIWTG����� 6QVCN�TGURKTCVQT[�VTCEV�WRVCMG�CU�C�HWPEVKQP�QH�KPURKTCVQT[�HNQY�KP�JWOCPU�

GSWCVKQPU�QH�)W[VQP�
��������1\QPG�WRVCMG�GHHKEKGPE[�QH�VJG�746�YCU�VJGP�FGUETKDGF�CU�C

UKPING�HWPEVKQP�QH�UECNGF�HNQY�CPF�URGEKGU�YGKIJV���9JGP�PGYGT�FCVC�DGEQOG�CXCKNCDNG��VJKU

CRRTQCEJ�ECP�DG�GZVGPFGF�VQ�746�FCVC�CESWKTGF�D[�DQVJ�OQWVJ�CPF�PCUCN�DTGCVJKPI��

(KIWTG�����UJQYU�����( �HQT�PCUCN�DTGCVJKPI�RNQVVGF�CU�C�HWPEVKQP�QH�VJG�TCVKQWTV

DGVYGGP�RTGFKEVGF�CPF�OGCUWTGF�HNQY���#U�YKVJ�VJG�RTGXKQWU�YQTM�QH�)GTTKV[�
�������CNN�QH�VJG

FCVC��GZEGRV�VJG�DGCING�FQI�FCVC��CTG�TQWIJN[�EQPUKUVGPV�YKVJ�GCEJ�QVJGT���6JG�DQF[�YGKIJV

FGRGPFGPEG�QH�VJG�)GTTKV[�
������CPCN[UKU�KU�KNNWUVTCVGF�D[�VJG�VYQ�FCUJGF�NKPGU�TGRTGUGPVKPI�VJG

RTGFKEVGF�TCPIG�QH�HNQY�FGRGPFGPEKGU�DGVYGGP�TCVU�
NQYGT�NKPG��CPF�JWOCPU�
WRRGT�NKPG����#NN

URGEKGU��GZEGRV�VJG�DGCING�FQIU��HCNN�YKVJKP�VJGUG�DQWPFCTKGU���

(KIWTG�����UJQYU�VJG�FCVC�HQT�����( �D[�VJG�QTCN�TQWVG�RNQVVGF�KP�VJG�UCOGWTV

OCPPGT���#NN�QH�VJG�FCVC�CTG�HQT�JWOCPU�GZEGRV�HQT�VJG�VYQ�DGCING�FQI�FCVC�RQKPVU���5GXGTCN

QDUGTXCVKQPU�CTG�YQTVJ�PQVKPI���(KTUV��VJG�FCVC�HQT�VJG�DGCING�FQI�CRRGCT�VQ�DG�EQPUKUVGPV�YKVJ

VJG�JWOCP�FCVC���6JG�CPCN[UKU�QH�)GTTKV[�
������RTGFKEVU�VJCV�VJG�JWOCP�FCVC�IGPGTCNN[�YQWNF

NKG�CDQXG�VJG�FQI�FCVC��CNVJQWIJ�PQV�VQ�C�NCTIG�FGITGG���6JKU�UWIIGUVU�VJCV�VJG�QTCN�RCUUCIG�QH

VJG�FQI�OC[�JCXG�1 �UETWDDKPI�RTQRGTVKGU�UKOKNCT�VQ�VJG�JWOCP�QTCN�RCUUCIG���5GEQPF��YKVJKP�

VJG�JWOCP�FCVC��WUG�QH�C�OQWVJRKGEG�CRRGCTU�VQ�TGFWEG�VJG�WRVCMG�GHHKEKGPE[�QH�VJG�QTCN

RCUUCIGYC[���6JG�ENQUGF�FKCOQPFU�KP�(KIWTG�����CTG�VJG�FCVC�HTQO�VJG�UVWF[�QH�)GTTKV[�GV�CN�
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(KIWTG����� 7PKFKTGEVKQPCN�WRVCMG�GHHKEKGPE[�KP�VJG�WRRGT�TGURKTCVQT[�VTCEV�D[�VJG�PCUCN
RCVJYC[���6JG�TCVKQ�QH�RTGFKEVGF�TGUVKPI�HNQY�VQ�OGCUWTGF�HNQY�KU�C�YC[�VQ
UECNG�HNQY�VQ�CNNQY�HQT�KPVGTURGEKGU�EQORCTKUQPU���6JG�DGCING�FQI�FCVC�CTG
HTQO�;QMQ[COC�CPF�(TCPM�
�������VJG�TCV�FCVC�CTG�HTQO�*CVEJ�GV�CN��
������
VJG�TCDDKV�CPF�IWKPGC�RKI�FCVC�CTG�HTQO�/KNNGT�GV�CN��
�������CPF�VJG�JWOCP
FCVC�CTG�HTQO�)GTTKV[�GV�CN��
������
ENQUGF�USWCTG��CPF�7NVOCP�GV�CN��
�����

QRGP�FKCOQPF����.KPGU�TGRTGUGPVKPI�RTGFKEVKQPU�HQT�WRVCMG�GHHKEKGPE[�CTG
HTQO�)GTTKV[�
������


�������YJKEJ�KPXQNXGF�WPGPEWODGTGF�DTGCVJKPI���6JGUG�FCVC�IGPGTCNN[�CTG�NQYGT�VJCP�VJG�FCVC

QH�*W�GV�CN��
������CPF�QH�)GTTKV[�GV�CN��
��������6JG�HCEV�VJCV�VJG�*W�GV�CN��
������CPF�)GTTKV[

GV�CN��
������FCVC�CTG�EQPUKUVGPV�YKVJ�GCEJ�QVJGT�UWRRQTVU�VJKU�URGEWNCVKQP���6JKU�QDUGTXCVKQP

OC[�CEEQWPV�HQT�VJG�TGUWNV�QH�7NVOCP�GV�CN��
������VJCV�VJG�WRVCMG�GHHKEKGPE[�QH�VJG�746�KU

ITGCVGT�D[�VJG�PCUCN�RCVJYC[�VJCP�D[�VJG�QTCN�RCVJYC[��YJKEJ�KU�EQWPVGT�VQ�VJG�QDUGTXCVKQPU�QH

)GTTKV[�GV�CN��
��������

.QYGT�4GURKTCVQT[�6TCEV�7RVCMG
6CDNG�����UWOOCTK\GU�VJG�FCVC�QP�VJG�WRVCMG�GHHKEKGPE[�QH�VJG�.46�VTCEV�
( ���NTV

+P�VJKU�FKUEWUUKQP��( �KU�VJG�WRVCMG�GHHKEKGPE[�QH�VJG�.46�TGNCVKXG�VQ�VJG�EQPEGPVTCVKQP�QHNTV
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1 �GPVGTKPI�VJG�.46���6JG�JWOCP�FCVC�QH�)GTTKV[�GV�CN��
������������������CPF�VJG�TCV�FCVC�QH�

*CVEJ�GV�CN��
������KPENWFG�VJG�NCT[PZ�KP�VJG�.46���6JG�DGCING�FQI�FCVC�QH�;QMQ[COC�CPF
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(KIWTG����� 7PKFKTGEVKQPCN�WRVCMG�GHHKEKGPE[�KP�VJG�WRRGT�TGURKTCVQT[�VTCEV�D[�VJG�QTCN
RCVJYC[���6JG�TCVKQ�QH�RTGFKEVGF�TGUVKPI�HNQY�VQ�OGCUWTGF�HNQY�UECNGU�VJG
HNQY�VQ�CNNQY�HQT�KPVGTURGEKGU�EQORCTKUQP���6JG�ENQUGF�USWCTGU�CPF�FKCOQPFU
CV�C�UECNGF�HNQY�QH������CTG�HTQO�)GTTKV[�GV�CN��
�������VJG�ENQUGF�USWCTG�CV�C
UECNGF�HNQY�QH������KU�HTQO�)GTTKV[�GV�CN��
�������VJG�QRGP�FKCOQPF�CV�C
UECNGF�HNQY�QH������KU�HTQO�)GTTKV[�GV�CN��
�������VJG�TGOCKPKPI�QRGP
FKCOQPFU�CTG�HTQO�*W�GV�CN��
������

(TCPM�
������FQGU�PQV�KPENWFG�VJG�NCT[PZ���6JG�KPHNWGPEG�QH�VJG�NCT[PZ�KP�VJG�JWOCP�FCVC�QH�*W

GV�CN��
����D��KU�WPEGTVCKP�DGECWUG�QH�VJG�XQNWOGVTKE�FGHKPKVKQP�QH�VJG�746�
UGG�FKUEWUUKQP

CDQXG��

*WOCP�FCVC�QDVCKPGF�WUKPI�PQP�UVGCF[�UVCVG�OGVJQFU�D[�VJG�QTCN�RCVJYC[�CTG

RNQVVGF�KP�(KIWTG�����CU�C�HWPEVKQP�QH�KPURKTCVQT[�HNQY���#U�KP�(KIWTG������VJG�FCVC�QH�*W�GV�CN�


������CTG�RNQVVGF�HQT�VJTGG�FKHHGTGPV�8 U�������O.��������O.��CPF�������O.���6JG�HKTUV6

QDUGTXCVKQP�KU�VJCV�VJG�UKPING�FCVC�RQKPV�QH�)GTTKV[�GV�CN��
������KU�CRRTQZKOCVGN[�����JKIJGT

VJCP�VJG�FCVC�QH�*W�GV�CN��
������CV�C�EQORCTCDNG�HNQY�CPF�8 ���5GEQPF��VJG�FCVC�QH�)GTTKV[�GV6

CN��
������CTG�OCTMGFN[�NQYGT�VJCP�VJCV�UWIIGUVGF�HQT�EQORCTCDNG�HNQYU�CPF�8 U�D[�VJG�FCVC�QH6

*W�GV�CN��
��������+P�CUUGUUKPI�VJKU�FKUETGRCPE[��KV�KU�KORQTVCPV�VQ�MGGR�KP�OKPF�VJCV�VJG�746�KU

FGHKPGF�KP�VJG�YQTM�QH�*W�GV�CN��
������CU�C�HKZGF�XQNWOG�QH����O.�FKUVCN�VQ��VJG�NKRU���6JKU�KU



V  = 500 mL V  = 1,000 mL
Hu et al. (1994)

V  = 1,500 mL

V  = 825 mL
Gerrity et al. (1995)

V  = 1,239 mL
Gerrity et al. (1994)

V  = 1,650 mL
Gerrity et al. (1994)
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CP��KPCEEWTCVG�FGHKPKVKQP�VJCV�EQWNF�KPHNWGPEG�ITGCVN[�VJG�GUVKOCVKQP�QH�.46�WRVCMG�GHHKEKGPE[��

6JG�EQJGTGPEG�QH�CNN�QH�VJG�FCVC�QP�( �CPF�( �D[�VJG�QTCN�RCVJYC[�V WTV

(KIWTG����� 7RVCMG�GHHKEKGPE[�QH�VJG�NQYGT�TGURKTCVQT[�VTCEV�CU�C�HWPEVKQP�QH�KPURKTCVQT[
HNQY�KP�JWOCPU�

UWIIGUVU�VJCV�( �CNUQ�UJQWNF�DG�EQPUKUVGPV�COQPI�UVWFKGU���+H�KV�KU�CUUWOGF�VJCV�VJG�FCVCNTV

TGRTGUGPVGF�D[�VJG�)GTTKV[�GV�CN��
������������UVWFKGU�OQTG�CEEWTCVGN[�TGHNGEV�JWOCP�.46

WRVCMG�GHHKEKGPE[��VJGP�VJG�HNQY�FGRGPFGPEG�HQT�( �YQWNF�DG�EQPUKFGTCDN[�UVGGRGT�VJCPNTV

UWIIGUVGF�D[�VJG�FCVC�QH�*W�GV�CN��
������

(KPCNN[��VJG�( �FCVC�QH�;QMQ[COC�CPF�(TCPM�
������KP�DGCING�FQIU�YGTG�CESWKTGFNTV

YKVJ�HNQYU�VJCV�YGTG�CDQWV�����CPF������QH�TGUVKPI�HNQY�TCVGU�CPF�8 U�CRRTQZKOCVGN[������QH6

VJQUG�RTGFKEVGF�
)W[VQP����������9JGP�HNQY�KU�UECNGF�KP�VJG�FQIU��VJG�( U�QH������CPF������CVNTV

VJG�VYQ�HNQY�TCVGU�CTG�EQPUKUVGPV�YKVJ�VJG�JWOCP�FCVC�QH�)GTTKV[�GV�CN��
������DWV�JKIJGT�VJCP

VJG�*W�GV�CN��
������FCVC��

����� &QUKOGVT[�/QFGNKPI
������� $CEMITQWPF
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6CDNG�����RTGUGPVU�C�UWOOCT[�QH�VJGQTGVKECN�UVWFKGU�QH�VJG�WRVCMG�QH�1 �D[�VJG�46U�


QT�TGIKQPU��QH�JWOCPU�CPF�NCDQTCVQT[�CPKOCNU�VJCV�JCXG�DGEQOG�CXCKNCDNG�UKPEG�VJG�����

TGXKGY���#NVJQWIJ�VJGTG�CTG����KPXGUVKICVKQPU�NKUVGF��VJGTG�CTG�QPN[�HKXG�FKUVKPEV�
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6CDNG�������6JGQTGVKECN�1\QPG�&QUKOGVT[�+PXGUVKICVKQPUC

5RGEKGU CPF 4GIKQP

/QFGNGF�#PCVQOKECN

/QFGN

.KSWKF .KPKPI CPF 6KUUWG

6TCPURQTV CPF %JGOKECN

4GCEVKQPU &QUKOGVT[ /QFGN �5WDLGEV QH +PXGUVKICVKQPD 4GUWNVU�2TGFKEVKQPU 4GHGTGPEG

)WKPGC RKI

.46�-NKOGPV 
������

5EJTGKFGT CPF

*WVEJGPU 
������ TCV

.46� -NKOGPV


������ ;GJ GV CN�


�����

/KNNGT GV CN� 
����� 'PJCPEGF /KNNGT GV CN� 
������ +PXGUVKICVGU VJG

GHHGEV QP RTGFKEVKQPU QH CPCVQOKECN OQFGNU� (4%�

XGPVKNCVKQP� CPF 6$ NKSWKF NKPKPI TCVG EQPUVCPV�

5KOWNCVGU 1 WRVCMG KP CPCVQOKECN OQFGNU QH TCV�

NQDGU�

9KVJ TGURGEV VQ FKHHGTGPV CPCVQOKECN OQFGNU HQT VJG UCOG CPF

FKHHGTGPV URGEKGU� SWCNKVCVKXG UKOKNCTKV[ KP VJG UJCRG QH PGV CPF

VKUUWG FQUG XGTUWU CKTYC[ PWODGT EWTXGU� DWV UKIPKHKECPV

FKHHGTGPEGU KP TGIKQPCN HTCEVKQPCN WRVCMGU� /CZKOWO VKUUWG

FQUG KP XKEKPKV[ QH 2#4� 2#4 FQUG FGETGCUGU YKVJ KPETGCUKPI

VKOG QH HNKIJV VQ VJKU TGIKQP� /CZKOWO VKUUWG FQUG KP VJG

XKEKPKV[ QH VJG HKTUV RWNOQPCT[ TGIKQP UGIOGPV QH CPCVQOKECN

OQFGNU�

1XGTVQP GV CN�


�����

*WOCP� TCV� TCDDKV�

CPF IWKPGC RKI

.46�PQV URGEKHKGF

/KNNGT GV CN� 
����� CPF

1XGTVQP GV CN� 
�����

/KNNGT GV CN� 
����� CPF 1XGTVQP GV CN� 
������

%QORCTGU 1 FQUG RTQHKNGU QH JWOCP� TCV� IWKPGC�

RKI� CPF TCDDKV� 7UGU OQFGN CPF GZRGTKOGPVCN

FCVC VQ GUVKOCVG 1 FQUG�TGURQPUG EWTXGU HQT�

FGETGOGPVU KP ('8 
JWOCPU� CPF HQT $#.�

RTQVGKPU KP TCV� IWKPGC RKI� CPF TCDDKV� %QORCTGU

.46 WRVCMG RTGFKEVKQPU VQ VJG JWOCP

GZRGTKOGPVCN FCVC QH )GTTKV[ GV CN� 
������

5KOKNCTKV[ COQPI URGEKGU KP VJG UJCRG QH VJG CKTYC[ UGIOGPV

EWTXG� VKUUWG FQUG KPETGCUGU FKUVCNN[ KP VJG 6$ TGIKQP� TGCEJGU

C OCZKOWO KP VJG HKTUV RWNOQPCT[ TGIKQP UGIOGPV HQT JWOCP�

TCV� CPF IWKPGC RKI CPF KP VJG NCUV 6$ UGIOGPV QH VJG TCDDKV�

CPF VJGP FGETGCUGU FKUVCNN[ KP VJG RWNOQPCT[ TGIKQP�

2TGFKEVKQPU QH WRVCMG FKUVCN VQ VJG QTQRJCT[PZ CTG KP CITGGOGPV

YKVJ )GTTKV[ GV CN� 
������

/KNNGT GV CN� 
�����

4CV VQVCN 46�746�

5EJTGKFGT CPF 4CCDG


������ 6$� 7UGU TCV

ECUV FCVC 
4CCDG

GV CN�� ����� VQ FGHKPG

6$ TGIKQP RCVJU�

27.� ;GJ GV CN�


����� HQT OQFGN QH

VJG CEKPWU

6$ CPF RWNOQPCT[ TGIKQP

OCUU VTCPUHGT EQGHHKEKGPVU

DCUGF QP 1XGTVQP GV CN�


�����

'PJCPEGF 1XGTVQP GV CN� 
������ +NNWUVTCVGU FQUG

FKUVTKDWVKQP CNQPI VJG NQPIGUV CPF UJQTVGUV 
CU

FGHKPGF D[ VKOG QH HNKIJV� RCVJU HTQO VJG VTCEJGC

VQ VJG OQUV FKUVCN CNXGQNK�

6JTGGHQNF FKHHGTGPEG KP 2#4 FQUGU QH VJG UJQTVGUV CPF NQPIGUV

RCVJU HTQO VTCEJGC VQ 2#4� &QUG FKUVTKDWVKQPU CNQPI VJG

NQPIGUV QT UJQTVGUV RCVJ YGTG SWCNKVCVKXGN[ UKOKNCT VQ 1XGTVQP

GV CN� 
������ YKVJ OCZKOWO VKUUWG FQUG KP VJG HKTUV RWNOQPCT[

TGIKQP IGPGTCVKQP�

1XGTVQP GV CN�


�����

*WOCP .46


PGYDQTP VQ

CFWNV��6$� DCUGF QP

;GJ CPF 5EJWO


������ 27.� DCUGF

QP *CPUGP CPF

#ORC[C 
�����

/KNNGT GV CN� 
����� 'PJCPEGF 1XGTVQP GV CN� 
������ (TQO XCTKQWU

UQWTEGU� FGXGNQRU CIG�FGRGPFGPV .46 CPCVQOKECN

OQFGNU� (QT SWKGV CPF OCZKOCN GZGTEKUG

DTGCVJKPI� CRRNKGU VJG FQUKOGVT[ OQFGN QH /KNNGT

GV CN� 
����� VQ UGXGTCN CIGU HTQO DKTVJ VQ CFWNV�

KNNWUVTCVKPI VJG .46 FKUVTKDWVKQP QH CDUQTDGF 1 ��

(QT SWKGV DTGCVJKPI� VJG .46 FKUVTKDWVKQP QH FQUG� VJG RGTEGPV

WRVCMG� CPF VJG 2#4 FQUG CTG PQV XGT[ UGPUKVKXG VQ CIG� DWV

CTG OQTG UGPUKVKXG FWTKPI GZGTEKUG� 4GICTFNGUU QH CIG CPF

DTGCVJKPI UVCVG� VJG NCTIGUV 1 FQUG QEEWTU KP VJG 2#4� 0Q�

WRVCMG KP VJG 746�

1XGTVQP CPF )TCJCO


������ /KNNGT CPF

1XGTVQP 
�����
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6CDNG�����
EQPV	F����6JGQTGVKECN�1\QPG�&QUKOGVT[�+PXGUVKICVKQPUC

5RGEKGU CPF 4GIKQP

/QFGNGF�#PCVQOKECN

/QFGN

.KSWKF .KPKPI CPF 6KUUWG

6TCPURQTV CPF %JGOKECN

4GCEVKQPU &QUKOGVT[ /QFGN �5WDLGEV QH +PXGUVKICVKQPD 4GUWNVU�2TGFKEVKQPU 4GHGTGPEG

*WOCP VQVCN 46�746�

*CPPC CPF 5EJGTGT


������ .46� 9GKDGN


�����

6KOG�FGRGPFGPV OQNGEWNCT

FKHHWUKQP CPF HKTUV�QTFGT

TGCEVKQPU KP NKSWKF NKPKPI

CPF KPVGTUVKVKWO� VTCPUHGT

VJTQWIJ GRKVJGNKWO

OQFGNGF CU C RGTOGCDKNKV[

RTQEGUU`PQ TGCEVKQPU KP

VJKU NC[GT� 746 CPF .46

NKSWKF NKPKPI TCVG

EQPUVCPVU� �� CPF � VKOGU

VJCV QH /KNNGT GV CN� 
������

TGURGEVKXGN[

/QFGN FGXGNQROGPV� .WPI FKOGPUKQPU UECNGF VQ

VJQUG QH C [QWPI OCNG CPF C [QWPI HGOCNG�

%QPVTCUVU .46 CKT�RJCUG EQPEGPVTCVKQPU FWTKPI

GZGTEKUG CPF TGUV� %QORCTGU OCNG CPF HGOCNG

CKT�RJCUG 1 EQPEGPVTCVKQPU CPF OCNG CPF HGOCNG�

UWDGRKVJGNKCN EQPEGPVTCVKQPU�

746 WRVCMG OC[ DG ITGCVGT KP EQNF VJCP KP YCTOGT CKT� (QT

VJG XGPVKNCVQT[ RCTCOGVGTU WUGF� 
�� UWDGRKVJGNKCN

1 EQPEGPVTCVKQPU CTG C OCZKOWO KP VJG VGTOKPCN DTQPEJKQNGU�

QT VJG HKTUV TGURKTCVQT[ DTQPEJKQNGU� CPF 
�� VJGUG

EQPEGPVTCVKQPU CTG ITGCVGT KP VJG HGOCNG VJCP KP VJG OCNG HQT

OQUV QH VJG 46�

*CPPC GV CN� 
�����

*WOCP� FKUVCN UGIOGPV

QH C NQDG� DCUGF QP

*QTUHKGNF GV CN� 
�����

5KOKNCT VQ /KNNGT GV CN�


�����

/QPVG %CTNQ UKOWNCVKQP� VTCPURQTV RTQEGUUGU

FGHKPGF KP VGTOU QH RTQDCDKNKVKGU DCUGF QP

RJ[UKECN CPF EJGOKECN RTKPEKRNGU� 6JG GHHGEV QH

NWPI CU[OOGVTKGU QP VJG FKUVTKDWVKQP QH WRVCMG KP

VJG RWNOQPCT[ TGIKQP�

6KUUWG FQUG KP VJG 2#4 CNQPI VJG UJQTVGUV RCVJ KU

CRRTQZKOCVGN[ ��� NCTIGT VJCP VJCV CNQPI VJG NQPIGUV RCVJ�

7NVOCP CPF #PLKNXGN


�����

*WOCP .46�9GKDGN


�����

+PXGUVKICVGU VYQ

HQTOWNCVKQPU�


�� /KNNGT GV CN� 
����� CPF


�� /KNNGT GV CN� 
�����

/QFGN FGXGNQROGPV� CUUWOGU SWCUK�UVGCF[

EQPFKVKQPU� #KT�RJCUG EQPEGPVTCVKQP CPF VKUUWG

FQUG RTQHKNGU HQT VJG VYQ TGCEVKQP UEJGOGU�

XCTKQWU XGPVKNCVQT[ RCTCOGVGTU� CPF XCTKQWU NKSWKF

NKPKPI VTCPURQTV CPF EJGOKECN RCTCOGVGTU�

%QORCTGU RTGFKEVKQPU QH HKTUV�QTFGT TGCEVKQP

UEJGOG VQ TGUWNVU QH /KNNGT GV CN� 
������

6JKU OQFGN FQGU PQV EQPUGTXG OCUU� 2TGFKEVKQPU UJQWNF QPN[

DG EQPUKFGTGF SWCNKVCVKXGN[� /CZKOWO VKUUWG FQUG KP

TGURKTCVQT[ DTQPEJKQNGU HQT DQVJ EJGOKECN TGCEVKQP UEJGOGU�

)TQVDGTI GV CN�


����� 
)TQVDGTI

=����?�

4CV .46�DCUGF QP

UGTKCN TGEQPUVTWEVKQP QH

C UGV QH KPVTCRWNOQPCT[

CKTYC[U CPF VJGKT

XGPVKNCVQT[ WPKVU

EQODKPGF YKVJ C UKPING

RCVJ HTQO VJG NCT[PZ VQ

VJG TGEQPUVTWEVGF UGV

DCUGF QP ;GJ GV CN�


�����

6$ CPF RWNOQPCT[ TGIKQP

OCUU VTCPUHGT EQGHHKEKGPVU

DCUGF 1XGTVQP GV CN�


�����

/QFGN FGXGNQROGPV� +NNWUVTCVGU VJG KPHNWGPEG QH

XGPVKNCVQT[ WPKV UK\G CPF RTQZKOCN CPCVQOKE FGCF

URCEG CPF QP VJG WRVCMG CPF FKUVTKDWVKQP QH

KPJCNGF 1 KP XGPVKNCVQT[ WPKVU� 
+NNWUVTCVGU VJG�

KPHNWGPEG QH XGPVKNCVQT[ WPKV XQNWOG QP VJG

FKUVTKDWVKQP QH KPJCNGF 1 YKVJKP XGPVKNCVQT[�

WPKVU��

8GPVKNCVQT[ WPKV WRVCMG KU UKIPKHKECPVN[ KPHNWGPEGF D[ DQVJ

RTQZKOCN CKTYC[ FGCF URCEG CPF XGPVKNCVQT[ WPKV XQNWOG�

(NWZ QH 1 VQ CKT�NKSWKF KPVGTHCEG KP VJG RTQZKOCN RQTVKQPU QH�

NCTIGT XGPVKNCVQT[ WPKVU CTG UKIPKHKECPVN[ ITGCVGT VJCP KP

UOCNNGT WPKVU�

/GTEGT GV CN� 
�����


/GTEGT CPF %TCRQ

=����?�
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6CDNG�����
EQPV	F����6JGQTGVKECN�1\QPG�&QUKOGVT[�+PXGUVKICVKQPUC

5RGEKGU CPF 4GIKQP

/QFGNGF�#PCVQOKECN

/QFGN

.KSWKF .KPKPI CPF 6KUUWG

6TCPURQTV CPF %JGOKECN

4GCEVKQPU &QUKOGVT[ /QFGN �5WDLGEV QH +PXGUVKICVKQPD 4GUWNVU�2TGFKEVKQPU 4GHGTGPEG

4CV XGPVKNCVQT[ WPKV�

/GTEGT GV CN� 
�����

/GTEGT GV CN� 
����� /GTEGT GV CN� 
������ #NQPI C RCVJ FKUVCNN[ HTQO

C DTQPEJKQNCT�CNXGQNCT FWEV LWPEVKQP� EQORCTGU

GZRGTKOGPVCNN[ FGVGTOKPGF EJCPIGU KP XGPVKNCVQT[

WPKV YCNN VJKEMPGUU FWG VQ CP 1 GZRQUWTG VQ�

FQUKOGVT[ OQFGN RTGFKEVKQPU QH HNWZ VQ VJG CKT�

NKSWKF KPVGTHCEG�

#U C HWPEVKQP QH FKUVCPEG HTQO VJG $#&,� GZRGTKOGPVCNN[

FGVGTOKPGF TGNCVKXG EJCPIGU KP XGPVKNCVQT[ WPKV YCNN VJKEMPGUU

FWG VQ 1 GZRQUWTG CTG XGT[ UKOKNCT VQ RTGFKEVGF TGNCVKXG�

HNWZGU VQ VJG CKT�NKSWKF KPVGTHCEG�

2KPMGTVQP GV CN�


������

/KNNGT CPF %QPQNN[


�����

*WOCP VQVCN 46�746�

(TGFDGTI GV CN� 
������

.46� 9GKDGN 
�����

2UGWFQ UVGCF[�UVCVG

FKHHWUKQP CPF HKTUV QTFGT

TGCEVKQPU EQODKPGF YKVJ

DKQEJGOKECN FCVC QH /KNNGT

GV CN� 
�����

/QFGN FGXGNQROGPV� +NNWUVTCVGU .46 FKUVTKDWVKQP

QH 
�� CKT�RJCUG EQPEGPVTCVKQP CV XCTKQWU VKOGU

FWTKPI VJG DTGCVJKPI E[ENG CPF 
�� 1 HNWZ 
FQUG��

VQ NKSWKF NKPKPI CPF VQ VKUUWG�

(NWZ QH 1 VQ CKT�NKSWKF KPVGTHCEG FGETGCUGU FKUVCNN[� HNWZ VQ�

VKUUWG KPETGCUGU CNQPI VJG EQPFWEVKPI CKTYC[U� TGCEJGU C

OCZKOWO KP VJG VGTOKPCN DTQPEJKQNGU� VJGP FGETGCUGU TCRKFN[

KP VJG ICU GZEJCPIG TGIKQP�

*W GV CN� 
����C�

5GG #RRGPFKZ # HQT CDDTGXKCVKQPU CPF CETQP[OU� )GPGTCNN[� HQT OQFGNKPI RWTRQUGU� 2#4 KU VJG HKTUV RWNOQPCT[ TGIKQP� IGPGTCVKQP� QT OQFGN UGIOGPV� 27. � RWNOQPCT[ TGIKQP�C

4GHGTU VQ VJG VJGQTGVKECN QT OCVJGOCVKECN HQTOWNCVKQP CURGEVU QH ICU VTCPURQTV CPF TGCEVKQPU YKVJQWV VJG URGEKHKECVKQP QH OQTRJQOGVTKE CPF RJ[UKQNQIKECN RCTCOGVGT XCNWGU�D
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FQUKOGVT[�OQFGNU�
YKVJ�TGURGEV�VQ�ITQWRU�QH�EQ�YQTMGTU�CPF�KPFGRGPFGPV�OQFGN�HQTOWNCVKQP���

VJG�OQFGNU�QH�
���1XGTVQP�GV�CN��
������CPF�/KNNGT�GV�CN��
�������
���*CPPC�GV�CN��
������


���)TQVDGTI�GV�CN��
�������CNVJQWIJ�VJG[�EQPUKFGTGF�VYQ�TGCEVKQP�UEJGOGU��
���/GTEGT�GV�CN�


�������CPF�
���*W�GV�CN��
����C����+P�UQOG�ECUGU��UGXGTCN�TGHGTGPEGU�JCXG�DGGP�ITQWRGF�KPVQ

QPG�KPXGUVKICVKQP���6JKU�KU�DGECWUG�VJG�OWNVKRNG�UVWFKGU�ECOG�HTQO�VJG�UCOG�EQ�YQTMGTU�QT

NCDQTCVQT[�CPF�CFFGF�VQ�QT�YGTG�EQORNGOGPVCT[�VQ�VJG�QTKIKPCN�QT�EQOOQP�FQUKOGVT[�OQFGNKPI

VJGOG��

/CLQT�HCEVQTU�CHHGEVKPI�VJG�NQECN�WRVCMG�QH�TGCEVKXG�ICUGU�KP�VJG�46�YGTG�TGURKTCVQT[

VTCEV�OQTRJQNQI[�CPF�CPCVQO[��VJG�TQWVG�QH�DTGCVJKPI�
PQUG�QT�OQWVJ���VJG�FGRVJ�CPF�TCVG�QH

DTGCVJKPI�
8 �CPF�H���VJG�RJ[UKEQEJGOKECN�RTQRGTVKGU�QH�VJG�ICUGU��VJG�RTQEGUUGU�QH�ICU6

VTCPURQTV��CPF�VJG�RJ[UKEQEJGOKECN�RTQRGTVKGU�QH�VJG�NKSWKF�NKPKPI�QH�VJG�46��TGURKTCVQT[�VTCEV

VKUUWG��CPF�ECRKNNCT[�DNQQF���#�FGVCKNGF�FKUEWUUKQP�QH�VJGUG�HCEVQTU�ECP�DG�HQWPF�KP�1XGTVQP


�������7NVOCP�
�������CPF�1XGTVQP�CPF�/KNNGT�
������

$GECWUG�CNN�QH�VJG�FQUKOGVT[�OQFGNU�NKUVGF�KP�6CDNG�����YGTG�FGXGNQRGF�VQ�UKOWNCVG

WRVCMG�KP�VJG�.46�QT�VJG�VQVCN�46��VJGUG�OQFGNU�JCXG�UQOG�EQOOQP�CURGEVU���6JGUG�KPENWFG

VJG�HQTOWNCVKQP�QH�1 �VTCPURQTV�CPF�YCNN�NQUU�KP�VJG�CKT�EQORCTVOGPVU�QH�VJG�46��VJG�WUG�QH�

URGEKGU�FGRGPFGPV�OQTRJQOGVTKE�OQFGNU�QT�FCVC�VQ�FGHKPG�CKT�CPF�NKSWKF�NKPKPI�EQORCTVOGPV

FKOGPUKQPU��CPF�C�FGUETKRVKQP�QH�VJG�VTCPURQTV�CPF�NQUU�QH�1 �KP�VJG�NKSWKF�NKPKPI�CPF�VKUUWG��

+P�CNN�VJG�FQUKOGVT[�OQFGNU�VJCV�JCXG�DGEQOG�CXCKNCDNG�UKPEG�������GZEGRV�HQT

7NVOCP�CPF�#PLKNXGN�
������CPF�)TQVDGTI�GV�CN��
�������YJKEJ�CTG�FKUEWUUGF�NCVGT��1 �VTCPURQTV�

CPF�NQUU�RTQEGUUGU�KP�CKT�EQORCTVOGPVU�YGTG�CRRTQZKOCVGF�KP�VGTOU�QH�C�QPG�FKOGPUKQPCN�

VKOG�FGRGPFGPV��RCTVKCN�FKHHGTGPVKCN�GSWCVKQP�QH�EQPVKPWKV[���6JKU�V[RG�QH�GSWCVKQP�CEEQWPVU�HQT

CZKCN�EQPXGEVKQP�CPF�FKURGTUKQP�QT�FKHHWUKQP�CPF�VJG�NQUU�QH�1 �D[�CDUQTRVKQP�CV�VJG�ICU�NKSWKF�

KPVGTHCEG���6JG�WUG�QH�VJKU�CRRTQZKOCVKQP�KU�XGT[�EQOOQP�KP�OQFGNKPI�VJG�VTCPURQTV�KP�VJG�.46

QH�ICUGU�UWEJ�CU�QZ[IGP��PKVTQIGP��JGNKWO��CPF�%1 �
G�I���5EJGTGT�GV�CN���������2CKXC��������

%JCPI�CPF�(CTJK��������;W��������2CEM�GV�CN���������CPF��JCU�DGGP�CUUWOGF�VQ�DG�CRRNKECDNG

VQ�1 ���7NVOCP�CPF�#PLKNXGN�
������WUGF�C�/QPVG�%CTNQ�OGVJQF�VQ�UKOWNCVG�1 �WRVCMG���$CUGF� �

QP�VJG�RJ[UKECN�CPF�EJGOKECN�RTKPEKRNGU�QH�OCUU�VTCPURQTV�KP�VJG�46��RTQDCDKNKVKGU�YGTG

CUUKIPGF�VQ�VJG�HCVG�QH�C�OQNGEWNG�KP�C�YC[�UQ�CU�VQ�CEEQWPV�HQT�EQPXGEVKQP��FKURGTUKQP��CPF�NQUU

VQ�VJG�NKSWKF�NKPKPI��

&QUKOGVT[�OQFGNU�RWDNKUJGF�UKPEG������ECP�DG�ITQWRGF�CEEQTFKPI�VQ�JQY�VTCPURQTV

CPF�EJGOKECN�TGCEVKQPU�CTG�OQFGNGF�KP�TGURKTCVQT[�VTCEV�HNWKFU�CPF�VKUUWGU���VJQUG�DCUGF�QP�VJG

HQTOWNCVKQP�QH�
���/KNNGT�
������CPF�/KNNGT�GV�CN��
�������YJQ�WUGF�CP�KPUVCPVCPGQWU�TGCEVKQP

UEJGOG��CPF�
���/KNNGT�GV�CN��
�������YJQ�WUGF�C�SWCUK�UVGCF[��HKTUV�QTFGT�TGCEVKQP�UEJGOG��

6JGUG�VYQ�CRRTQCEJGU�CTG�FKUEWUUGF�KP�VJG�GCTNKGT�ETKVGTKC�FQEWOGPV�
7�5��'PXKTQPOGPVCN

2TQVGEVKQP�#IGPE[����������+P�CFFKVKQP�VQ�VJG�WUG�QH�UKOKNCT�HQTOWNCVKQPU�HQT�NKSWKF�CPF�VKUUWG

VTCPURQTV�TGCEVKQPU��CNN�QH�VJG�RQUV������UVWFKGU�WUGF�GUUGPVKCNN[�VJG�UCOG�DKQEJGOKECN�FCVC�QH

GKVJGT�/KNNGT�GV�CN��
������HQT�JWOCPU�QT�1XGTVQP�GV�CN��
������HQT�NCDQTCVQT[�CPKOCNU���6JG

KORNKECVKQP�KU�VJCV�OQUV�QH�VJG�UVWFKGU�CTG�GZRGEVGF�VQ�RTGFKEV�SWCNKVCVKXGN[�UKOKNCT�TGUWNVU��

6JGTG�CTG�OKPQT�XCTKCVKQPU�QP�VJG�UGEQPF�EJGOKECN�TGCEVKQP�HQTOWNCVKQP���*CPPC

GV�CN��
������WUGF�C�VKOG�FGRGPFGPV�FKHHWUKQP�TGCEVKQP�GSWCVKQP��KPUVGCF�QH�VJG�VKOG�KPFGRGPFGPV


SWCUK�UVGCF[��GSWCVKQP�WUGF�D[�/KNNGT�GV�CN��
��������$CUGF�QP�VJG�TCVG�EQPUVCPVU�WUGF�D[

*CPPC�GV�CN��
������CPF�QP�FKUEWUUKQPU�KP�/KNNGT�GV�CN��
������CPF�KP�)TQVDGTI�GV�CN��
�������VJG

OQFGNGF�VTCPURQTV�RTQEGUUGU�KP�VJG�NKSWKFU�CPF�VKUUWGU�ECP�DG�KPHGTTGF�CU�GUUGPVKCNN[�SWCUK�

UVGCF[��YJKEJ�KU�GSWKXCNGPV�VQ�VJG�UGEQPF�HQTOWNCVKQP���#PQVJGT�XCTKCVKQP�WUGU�OCUU�VTCPUHGT

EQGHHKEKGPVU�FGVGTOKPGF�D[�VJG�UGEQPF�HQTOWNCVKQP�CPF�VJG�DKQEJGOKECN�CUUWORVKQPU�QH�/KNNGT
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GV�CN��
������QT�1XGTVQP�GV�CN��
��������6JG�NKSWKF�CPF�VKUUWG�VTCPURQTV�TGCEVKQP�HQTOWNCVKQP�HQT

URGEKHKE�KPXGUVKICVKQPU�KU�KPFKECVGF�KP�EQNWOP���QH�6CDNG������

+P�CFFKVKQP�VQ�VJG�CUUWORVKQPU�CPF�VJG�HQTOWNCVKQP�QH�GSWCVKQPU�VJCV�FGUETKDG�VJG

VTCPURQTV�CPF�NQUU�QH�1 �KP�VJG�46U�QH�JWOCPU�QT�NCDQTCVQT[�CPKOCNU��KV�KU�KORQTVCPV�VQ�GXCNWCVG�

YJGVJGT�UKOWNCVKQP�TGUWNVU�TGHNGEV�CEEWTCVG�UQNWVKQPU�VQ�VJG�OCVJGOCVKECN�FQUKOGVT[�OQFGN

HQTOWNCVKQP���1H�VJG�HKXG�FKUVKPEV�OQFGN�HQTOWNCVKQPU�NKUVGF�KP�6CDNG������1XGTVQP�GV�CN��
������

/GTEGT�GV�CN��
�������CPF�*W�GV�CN��
����C��FKUEWUU�OQUV�QT�CNN�QH�VJG�TGNGXCPV�KUUWGU�QH

UVCDKNKV[��UQNWVKQP�EQPXGTIGPEG��CPF�OCUU�EQPUGTXCVKQP���+P�CFFKVKQP��WUKPI�UVGCF[

WPKFKTGEVKQPCN�HNQY�KP�C�UVTCKIJV�VWDG�CU�C�VGUV�ECUG��VJG[�TGRQTV�UWEEGUUHWNN[�UKOWNCVKPI

CPCN[VKECN�UQNWVKQPU�VQ�VJGKT�GSWCVKQPU�QH�VTCPURQTV�CPF�WRVCMG���0GKVJGT�*CPPC�GV�CN��
������

7NVOCP�CPF�#PLKNXGN�
�������PQT�)TQVDGTI�GV�CN��
������CFFTGUU�VJG�KUUWG�QH�CEEWTCE[���6JGTG�KU

PQ�TGCUQPCDNG�YC[�VQ�LWFIG�YJGVJGT�VJG�UQNWVKQPU�QH�*CPPC�GV�CN��
������QT�QH�7NVOCP�CPF

#PLKNXGN�
������CEEWTCVGN[�TGRTGUGPV�UQNWVKQPU�VQ�VJGKT�FQUKOGVT[�OQFGN�CUUWORVKQPU�CPF

HQTOWNCVKQPU��JQYGXGT��YKVJ�VJG�GZEGRVKQP�QH�)TQVDGTI�GV�CN��
�������VJGTG�CTG�PQ�TGCUQPU�VQ

CUUWOG�VJCV�VJG�UQNWVKQPU�QH�VJGUG�OQFGNU�CTG�PQV�CEEWTCVG��

$GECWUG�VJG�)TQVDGTI�GV�CN��
������OQFGN�HQTOWNCVKQP�KU�FKHHGTGPV�VJCP�VJG�QVJGTU��CP

GZRNCPCVKQP�KU�PGGFGF���$CUGF�QP�VJG�UOCNNPGUU�QH�TGNGXCPV�RCTCOGVGTU��)TQVDGTI�GV�CN��
�����

CUUWOG�SWCUK�UVGCF[�EQPFKVKQPU�HQT�1 �EQPEGPVTCVKQP�CPF�CKT�XGNQEKV[�KP�VJG�CKT�EQORCTVOGPVU�

CPF�QDVCKP�CRRTQZKOCVG�CPCN[VKECN�UQNWVKQPU�VQ�VJG�VKOG�KPFGRGPFGPV��VJTGG�FKOGPUKQPCN

GSWCVKQP�QH�EQPVKPWKV[�HQT�C�OQFGN�CKTYC[�CPF�CRRN[�VJG�TGUWNVU�VQ�VJG�OQTRJQOGVTKE�OQFGN�QH

9GKDGN�
��������1PG�CFXCPVCIG�QH�CPCN[VKECN�UQNWVKQPU�KU�VJCV�VJG[�CEEQWPV�PCVWTCNN[�HQT

RCTCOGVGTU�
UWEJ�CU�FKURGTUKQP�CPF�ICU�RJCUG��OCUU�VTCPUHGT�EQGHHKEKGPVU��QT�NQECN�RTQEGUUGU


G�I���RQUUKDKNKV[�QH�JKIJ�WRVCMG�CV�CKTYC[�GPVTCPEGU��VJCV�OWUV�DG�MPQYP�CPF�GUVKOCVGF�HQT��QT

KPEQTRQTCVGF�KPVQ��VJG�QPG�FKOGPUKQPCN�CRRTQCEJ���)TQVDGTI�GV�CN��
������ECTTKGF�QWV

UKOWNCVKQPU�WUKPI�CPCVQOKECN�CPF�RJ[UKQNQIKECN�EQPFKVKQPU�DCUGF�QP�/KNNGT�GV�CN��
������CPF

EQORCTGF�VJGKT�TGUWNVU���#NVJQWIJ�SWCNKVCVKXGN[�UKOKNCT�VQ�/KNNGT�GV�CN��
�������)TQVDGTI�CPF

EQ�YQTMGTU�RTGFKEVGF�UKIPKHKECPVN[�NCTIGT�RWNOQPCT[�VKUUWG�FQUGU�
WR�VQ����HQNF���

#�EQORCTKUQP�QH�VJG�RWNOQPCT[�TGIKQP�FQUGU�RTGFKEVGF�D[�)TQVDGTI�GV�CN��
������VQ�VJQUG

RTGFKEVGF�D[�/KNNGT�GV�CN��
������KPFKECVGU�VJCV�VJG�)TQVDGTI�GV�CN��
������OQFGN�FQGU�PQV

EQPUGTXG�OCUU�
KV�RTGFKEVU�VJCV�VJG�RWNOQPCT[�TGIKQP�CDUQTDU�QXGT�����VKOGU�VJG�COQWPV�QH�1�

KPJCNGF����6JG�QXGTRTGFKEVKQP�OC[�DG�CP�CTVKHCEV�QH�VJG�SWCUK�UVGCF[�CRRTQZKOCVKQP��DGECWUG

GHHGEVU�FWG�VQ�FKHHGTGPEGU�KP�VJG�VKOG�QH�HNKIJVU�HTQO�VJG�VTCEJGC�VQ�FKHHGTGPV�.46�NQECVKQPU�CTG

PQV�VCMGP�KPVQ�CEEQWPV���+P�CP[�ECUG��VJG�SWCPVKVCVKXG�RTGFKEVKQPU�TGRQTVGF�D[�)TQVDGTI�GV�CN�


������CTG�SWGUVKQPCDNG���

%JGOKECN�FCVC�OQTG�TGEGPV�VJCP�VJCV�WUGF�HQT�VJG�FQUKOGVT[�OQFGNU�KP�6CDNG����

UJQY�VJCV�EQORQWPFU�QVJGT�VJCP�WPUCVWTCVGF�HCVV[�CEKFU�
VJG�QPN[�EQORQWPF�YKVJ�YJKEJ�1 �KU�

CUUWOGF�VQ�TGCEV�KP�VJG�OQFGNU�WUKPI�VJG�UGEQPF�EJGOKECN�TGCEVKQP�HQTOWNCVKQP��CTG�CU�TGCEVKXG

QT�OQTG�TGCEVKXG�YKVJ�1 �
2T[QT����������7UKPI�VJGUG�FCVC��GUVKOCVGU�QH�1 �FKHHWUKQP� �

EQGHHKEKGPVU�KP�VJG�NKSWKF�NKPKPI�CPF�DKNC[GTU��NC[GT�VJKEMPGUUGU��CPF�FCVC�QP�VJG�EQPEGPVTCVKQPU

QH�DKQEQORQWPFU�KP�VJGUG�NC[GTU��2T[QT�
������GUVKOCVGU�VJCV�OQUV�QH�CP[�1 �VJCV�RGPGVTCVGU�

KPVQ�C�EGNN�DKNC[GT�TGCEVU�YKVJKP�VJG�NC[GT�
XGT[�NKVVNG�KH�CP[�RGPGVTCVGU�VQ�VJG�EGNN�KPVGTKQT���CPF

1 �YKNN�PQV�RGPGVTCVG�VJG�NKSWKF�NKPKPI�YJGTG�KV�KU�ITGCVGT�VJCP�����zO�VJKEM���5GXGTCN�TGNGXCPV�

EQOOGPVU�CTG�IKXGP�D[�2T[QT�
��������VJG�ECNEWNCVKQPU�CTG�EQPUKFGTGF�C�ETWFG�HKTUV

CRRTQZKOCVKQP��VJG�RQUUKDKNKV[�VJCV�C�UOCNN�HTCEVKQP�QH�1 �OC[�RGPGVTCVG�VJG�DKNC[GT�CPF�TGCEJ�

VJG�EGNN�KPVGTKQT�ECP�PQV�DG�GZENWFGF��CPF�UWTHCEVCPV�NC[GTU�ECP�DG�XGT[�VJKP��CPF�UQOG�EGNNU

OC[�PQV�DG�RTQVGEVGF�XGT[�YGNN�QT�CV�CNN�
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�+H�VJG�EQPENWUKQPU�QH�2T[QT�
������CTG�GUUGPVKCNN[�EQTTGEV��VJG[�JCXG�KORNKECVKQPU

HQT�RCUV�CPF�HWVWTG�FQUKOGVT[�OQFGNKPI�UVWFKGU�DGECWUG�RCUV�KPXGUVKICVKQPU�JCXG�WPFGTGUVKOCVGF

VJG�TGCEVKXKV[�QH�1 �YKVJ�DKQEQORQWPFU��YKVJ�TGURGEV�VQ�EGNNWNCT�FCOCIG��RTQFWEVU�QH�

1 �TGCEVKQPU�KP�VJG�NKSWKF�NKPKPI�OC[�DG�VJG�OCKP�VQZKE�EQORQWPF��KPETGCUKPI�VJG�XCNWG�QH�TCVG�

EQPUVCPVU�YQWNF�JCXG�PQ�GHHGEV�QP�RTGFKEVKQPU�QH�FQUKOGVT[�OQFGNU�WUKPI�VJG�KPUVCPVCPGQWU

TGCEVKQP�UEJGOG�DGECWUG�TCVG�EQPUVCPVU�KP�VJKU�CRRTQCEJ�CTG�CUUWOGF�VQ�DG�KPHKPKVG��DWV

KPETGCUKPI�VJG�EQPEGPVTCVKQP�QH�TGCEVKPI�DKQEQORQWPFU�YQWNF�KPETGCUG�WRVCMG��
���WUG�QH

WPUCVWTCVGF�HCVV[�CEKF�FCVC�QPN[�
YKVJ�C�HKTUV�QTFGT�TGCEVKQP�UEJGOG��TGUWNVU�KP�CP�WPFGTGUVKOCVG

QH�VJG�TGCEVKXKV[�QH�1 �KP�VJG�NKSWKF�NKPKPI�CPF�CP�QXGTGUVKOCVG�QH�VJG�1 �VKUUWG�FQUG��CPF�C� �

RQUUKDNG�WPFGTGUVKOCVKQP�QH�VJG�VQZKE�FQUG�FWG�VQ�TGCEVKQP�RTQFWEVU��CPF�
���YKVJ�JKIJGT�1�

TGCEVKQP�TCVGU��VJG�HKTUV�QTFGT�EJGOKECN�TGCEVKQP�HQTOWNCVKQP�YQWNF�TGUWNV�KP�NCTIGT�RTGFKEVGF

WRVCMGU����

������� &QUKOGVT[�/QFGN�2TGFKEVKQPU�
5KOKNCTKV[�QH�/QFGN�2TGFKEVKQPU

#�UWTXG[�QH�FQUKOGVT[�OQFGNKPI�TGUWNVU�UJQYU�VJCV��KP�UQOG�CTGCU�QH�KPXGUVKICVKQP�

VJGTG�KU�C�SWCNKVCVKXG�UKOKNCTKV[�KP�RTGFKEVKQPU�D[�OQFGNU�QH�FKHHGTGPV�ITQWRU�QH�KPXGUVKICVQTU�HQT

FKHHGTGPV�URGEKGU�QT�UWDRQRWNCVKQPU��


�� &KUVTKDWVKQP�QH�.46�FQUG�
FQUG�RTQHKNGU�QT�FQUG�XGTUWU�IGPGTCVKQP����#U�UJQYP

KP�(KIWTG������DGIKPPKPI�CV�VJG�VTCEJGC��PGV�FQUG�
1 �HNWZ�VQ�CKT�NKSWKF�KPVGTHCEG��

UNQYN[�FGETGCUGU�FKUVCNN[�KP�VJG�VTCEJGQDTQPEJKCN�TGIKQP�
6$��CPF�TCRKFN[

FGETGCUGU�FKUVCNN[�KP�VJG�RWNOQPCT[�TGIKQP���6KUUWG�FQUG�
1 �HNWZ�VQ�NKSWKF�VKUUWG�

KPVGTHCEG��KU�XGT[�NQY�KP�VJG�VTCEJGC��KPETGCUGU�VQ�C�OCZKOWO�KP�VJG�VGTOKPCN

DTQPEJKQNGU�QT�HKTUV�CKTYC[�IGPGTCVKQP�KP�VJG�RWNOQPCT[�TGIKQP��CPF�TCRKFN[

FGETGCUGU�FKUVCNN[�HTQO�VJKU�NQECVKQP�
G�I���/KNNGT�GV�CN��������������������

1XGTVQP�GV�CN���������������1XGTVQP�CPF�)TCJCO��������)TQVDGTI�GV�CN��������

*W�GV�CN�������C���

+H�1 �YGTG�VJG�QPN[�VQZKE�CIGPV�CPF�CNN�VJG�VKUUWGU�QH�VJG�.46�YGTG�GSWCNN[�UGPUKVKXG�

VQ�VJG�UCOG�FQUG��VJG�OQFGNU�RTGFKEV�VJCV�VJG�ITGCVGUV�OQTRJQNQIKECN�FCOCIG��YQWNF�QEEWT�KP

VJG�XKEKPKV[�QH�VJG�LWPEVKQP�QH�VJG�EQPFWEVKPI�CKTYC[U�CPF�VJG�RWNOQPCT[�TGIKQP�CPF�FGETGCUG

TCRKFN[�
FKUVCNN[��HTQO�VJKU�CTGC��YJKEJ�KU�EQPUKUVGPV�YKVJ�QDUGTXCVKQPU�KP�NCDQTCVQT[�CPKOCNU


UGG�%JCRVGT����5GEVKQP����������1P�VJG�QVJGT�JCPF��WUKPI�VJG�DGUV�GUVKOCVGU�QH�OQTRJQOGVTKE

CPF�RJ[UKQNQIKECNN[�DCUGF�DKQEJGOKECN�RCTCOGVGTU�QH�/KNNGT�GV�CN��
������������CPF�1XGTVQP

GV�CN��
�������VJG�OQFGNU�RTGFKEV�GZVTGOGN[�
TGNCVKXGN[��NQY�VKUUWG�FQUGU�KP�VJG�VTCEJGC�CPF�NCTIG

DTQPEJK��VJKU�UWIIGUVU�XGT[�NKVVNG�QT�PQ�VKUUWG�FCOCIG�UJQWNF�QEEWT�VJGTG��YJKEJ�KU�EQPVTCT[�VQ

QDUGTXCVKQPU�
UGG�%JCRVGT����5GEVKQP����������*QYGXGT��VJKU�KU�OQQV��KH��CU�UWIIGUVGF�D[�2T[QT


�������VJG�VQZKE�UWDUVCPEGU�CTG�RTKOCTKN[�TGCEVKQP�RTQFWEVU�QH�1 �CPF�PQV�1 �KVUGNH���+P�VJKU� �

ECUG��VJG�1 �PGV�NQECN�FQUG��PQV�VJG�NQECN�1 �VKUUWG�FQUG��OC[�DG�C�DGVVGT�GUVKOCVQT�QH�NQECN�VQZKE� �

VKUUWG�FQUG��DGECWUG�VJG�TCVG�QH�RTQFWEVKQP�QH�RTQFWEVU�YQWNF�DG�TGNCVGF�VQ�VJG�TCVG�QH�1�

WRVCMG�


�� 'HHGEV�QH�GZGTEKUG�QT�KPETGCUGF�XGPVKNCVKQP���6JG�GHHGEV�QH�GZGTEKUG�KU�VQ�UNKIJVN[

KPETGCUG�VJG�6$�FQUG�CPF�VQ�UKIPKHKECPVN[�KPETGCUG�VJG�RWNOQPCT[�TGIKQP�VQVCN

FQUG�
OCUU�QH�1 ��CPF�VJG�%#4�FQUG�
OCUU�RGT�WPKV�UWTHCEG�CTGC��
G�I���/KNNGT�

GV�CN���������������1XGTVQP�GV�CN���������������1XGTVQP�CPF�)TCJCO�������

*CPPC�GV�CN���������)TQVDGTI�GV�CN����������



Zone
Order

Generation
Generation

0
0
0
0

2
2
2
2

3
3
4
4

4
6
6

4
5
8
8

6
10
10

5
7

12
12

8
14
14

6
9

15
16

7
10
16
17

11
17
18

12
19
20

13
21
22

8
14
23
23

Rabbit
Guinea Pig
Rat
Human

Zone
Order

Generation
Generation

0
0
0
0

2
2
2
2

3
3
4
4

4
6
6

4
5
8
8

6
10
10

5
7

12
12
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(KIWTG����� 0GV�FQUG�
#��CPF�VKUUWG�FQUG�
$��XGTUWU�UGSWGPVKCN�UGIOGPVU�CNQPI�CPCVQOKECN
OQFGN�CKTYC[�RCVJU�HQT�JWOCP��TCV��IWKPGC�RKI��CPF�TCDDKV���+P�IGPGTCN��GCEJ
UGIOGPV�TGRTGUGPVU�C�ITQWR�QH�CKTYC[U�QT�FWEVU��YKVJ�EQOOQP�HGCVWTGU�CU
FGHKPGF�D[�VJG�FGUKIPGTU�QH�VJG�CPCVQOKECN�OQFGN�
JWOCP�CPF�TCV��
IGPGTCVKQP��IWKPGC�RKI���QTFGT��TCDDKV���\QPG����(QT�C�IKXGP�URGEKGU��VJG
RNQVVGF�FQVU�TGRTGUGPV�C�RTGFKEVGF�FQUG�VJCV�EQTTGURQPFU�VQ�C�IKXGP�UGIOGPV��
6JG�FQVU�JCXG�DGGP�LQKPGF�D[�NKPGU�HQT�GCUG�QH�KPVGTRTGVKPI�VJG�RNQVU��VJGUG
NKPGU�FQ�PQV�TGRTGUGPV�RTGFKEVGF�XCNWGU�GZEGRV�YJGTG�VJG[�KPVGTEGRV�VJG�FQVU��
6$���VTCEJGQDTQPEJKCN�TGIKQP��2���RWNOQPCT[�TGIKQP�
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�� 'HHGEV�QH�TGURKTCVQT[�VTCEV�KPJQOQIGPGKV[���/QFGNU�JCXG�RTGFKEVGF�VJCV�VJG

HWTVJGT�VJG�RTQZKOCN�CNXGQNCT�TGIKQP�KU�HTQO�VJG�VTCEJGC��VJG�NGUU�VJG�1 �VKUUWG�

FQUG�
OCUU�QH�1 �CDUQTDGF�RGT�WPKV�UWTHCEG�CTGC��VQ�VJG�RTQZKOCN�CNXGQNCT�

TGIKQP���
(QT�OQFGNKPI�RWTRQUGU��VJG�RTQZKOCN�CNXGQNCT�TGIKQP�JCU�DGGP�FGHKPGF

CU�VJG�HKTUV�RWNOQPCT[�IGPGTCVKQP�QT�VJG�HKTUV�RWNOQPCT[�TGIKQP�OQFGN�UGIOGPV

CNQPI�C�RCVJ��VJKU�TGIKQP�KU�C�RCTV�QH�VJG�%#4����1XGTVQP�GV�CN��
������RTGFKEVGF

C�VJTGGHQNF�ITGCVGT�RTQZKOCN�CNXGQNCT�TGIKQP�FQUG�HQT�VJG�UJQTVGUV�RCVJ�TGNCVKXG�VQ

VJG�NQPIGUV�RCVJ�KP�TCVU���7NVOCP�CPF�#PLKNXGN�
������UKOWNCVGF�1 �FKUVTKDWVKQP�

KP�C�UOCNN�UGIOGPV�
�����QH�VJG�FKUVCN�CKTYC[U�QH�CP�CU[OOGVTKE�CPCVQOKE

OQFGN�QH�VJG�JWOCP�NWPI���6JG[�HQWPF�VJCV�VJG�1 �VKUUWG�FQUG�
OCUU�RGT�USWCTG�

EGPVKOGVGT��KP�VJG�RTQZKOCN�CNXGQNCT�TGIKQP�CNQPI�VJG�UJQTVGUV�RCVJ�YCU

CRRTQZKOCVGN[�����ITGCVGT�VJCP�VJCV�CNQPI�VJG�NQPIGUV�RCVJ���/GTEGT�GV�CN�


������HQWPF�VJCV�RCVJ�FKUVCPEG�CPF�XGPVKNCVQT[�WPKV�UK\G�CHHGEV�FQUG���RTGFKEVGF

FQUGU�KP�VJG�RTQZKOCN�UGIOGPVU�
GUUGPVKCNN[��VJG�RTQZKOCN�CNXGQNCT�TGIKQP��QH�VJG

NCTIGT�XGPVKNCVQT[�WPKVU�
YKVJ�VJG�UOCNNGUV�TGNCVKXG�FGCF�URCEG��CTG�UKIPKHKECPVN[

NCTIGT�VJCP�VJG�CXGTCIG�RTQZKOCN�UGIOGPV�FQUGU���(WTVJGT��HQT�VJG�UOCNN�UCORNG

QH�XGPVKNCVQT[�WPKVU�OQFGNGF�
�����/GTEGT�GV�CN��
������RTGFKEVGF�C�TCPIG�QH

RTQZKOCN�UGIOGPV�FQUGU�QH�ITGCVGT�VJCP�C�HCEVQT�QH�����$GECWUG�VJG�RTQZKOCN

CNXGQNCT�TGIKQPU�QH�7NVOCP�CPF�#PLKNXGN�
������CPF�QH�/GTEGT�GV�CN��
�����

DGNQPIGF�VQ�C��NQECN�ENWUVGT���CPF�VJGTG�CTG�OCP[�ENWUVGTU�YKVJ�XCT[KPI�FKUVCPEGU

HTQO�VJG�VTCEJGC��C�XCTKCDKNKV[�ITGCVGT�VJCP�����CPF�C�HCEVQT�ITGCVGT�VJCP���

TGURGEVKXGN[��CTG�GZRGEVGF�KP�RTQZKOCN�CNXGQNCT�TGIKQP�FQUGU���/GTEGT�CPF�%TCRQ


������KNNWUVTCVGF�VJG�GHHGEV�QH�XGPVKNCVQT[�WPKV�XQNWOG�CNQPG�QP�VJG�FKUVTKDWVKQP

QH�FQUG��RTGFKEVKPI�VJCV�C�����VKOGU�NCTIGT�WPKV�TGEGKXGU�����VKOGU�VJG�FQUG�
OCUU

RGT�UWTHCEG�CTGC��QH�VJG�UOCNNGT�WPKV�CV�VJG�GPVTCPEG�QH�VJG�WPKV��

6JG�XCTKCDKNKV[�QH�RTGFKEVGF�RTQZKOCN�CNXGQNCT�TGIKQP�FQUGU�CPF��D[�KPHGTGPEG��%#4

FQUGU�UWIIGUVU�VJCV�VJG�OCIPKVWFG�QH�VQZKEQNQIKECN�GHHGEVU�HQT�FKHHGTGPV�%#4U�CTG�FKHHGTGPV��

6JKU�RTGFKEVKQP�KU�EQPUKUVGPV�YKVJ�VJG�QDUGTXCVKQPU�QH�5EJYCTV\�GV�CN��
������CPF�$QQTOCP�GV�CN�


������QH�FCOCIG�XCTKCVKQP�COQPI�FKHHGTGPV�%#4U�QH�VJG�UCOG�TCV���+V�KU�TGCUQPCDNG�VQ�CUUWOG

VJCV�XCTKCDNG�FCOCIG�CV�GSWKXCNGPV�DWV�FKHHGTGPV�OQTRJQNQIKECN�NQECVKQPU�CNUQ�QEEWTU�KP�JWOCPU��

5RGEKHKE�6QRKEU
'HHGEV�QH�#UUWORVKQPU�#DQWV�#PCVQOKECN�&KOGPUKQPU���(QT�TCVU�CPF�IWKPGC�RKIU�

1XGTVQP�GV�CN��
������WUGF�VYQ�OQTRJQOGVTKECNN[�DCUGF�CPCVQOKECN�OQFGNU�
TCV�CPCVQOKECN

OQFGNU���-NKOGPV��������CPF�;GJ�GV�CN���������IWKPGC�RKI�CPCVQOKECN�OQFGNU���-NKOGPV�������

CPF�5EJTGKFGT�CPF�*WVEJGPU��������VQ�KPXGUVKICVG�VJG�KPHNWGPEG�QH�CPCVQOKECN�OQFGN

HQTOWNCVKQP�QP�RTGFKEVGF�WRVCMG���4GUWNVU�YKVJ�CNN�HQWT�CPCVQOKECN�OQFGNU�KP�EQODKPCVKQP�YKVJ

FKHHGTGPV�XGPVKNCVQT[�RCTCOGVGTU�UJQYGF�C�SWCNKVCVKXG�UKOKNCTKV[�KP�VJG�UJCRGU�QH�VJG�FQUG

RTQHKNGU��DWV�VJG�VYQ�CPCVQOKECN�OQFGNU�HQT�VJG�UCOG�URGEKGU�TGUWNVGF�KP�EQPUKFGTCDNG

FKHHGTGPEGU�KP�RTGFKEVGF�RGTEGPV�46�CPF�RWNOQPCT[�TGIKQP�WRVCMGU�

4GURKTCVQT[�6TCEV�7RVCMG�KP�*WOCP�#FWNVU�CPF�%JKNFTGP���1XGTVQP�CPF�)TCJCO

������WUGF�UGXGTCN�UQWTEGU�QH�FCVC�QP�CIG�FGRGPFGPV�.46�FKOGPUKQPU�CPF�UVTWEVWTG�VQ

EQPUVTWEV�VJGQTGVKECN�.46�CPCVQOKECN�OQFGNU�HQT�JWOCPU�HTQO�DKTVJ�VQ�CFWNVJQQF���6JG

1 �FQUKOGVT[�OQFGN�QH�/KNNGT�GV�CN��
������YCU�WUGF�VQ�GUVKOCVG�VJG�TGIKQPCN�CPF�NQECN�WRVCMG�

QH�1 ���(QT�VJG�RGTEGPV�WRVCMG�
���VQ������FWTKPI�SWKGV�DTGCVJKPI��VJG�.46�FKUVTKDWVKQP�QH�
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CDUQTDGF�1 �CPF�VJG�EGPVTKCEKPCT�1 �VKUUWG�FQUG�CTG�PQV�XGT[�UGPUKVKXG�VQ�CIG���4GIKQPCN�RGTEGPV� �

WRVCMGU�CTG�OQTG�FGRGPFGPV�QP�CIG�FWTKPI�JGCX[�GZGTEKUG�QT�YQTM�VJCP�FWTKPI�SWKGV�DTGCVJKPI�

CPF�VQVCN�WRVCMGU�TCPIG�HTQO����VQ�������)GPGTCNN[��VJG�VQVCN�SWCPVKV[�QH�1 �CDUQTDGF�RGT�

OKPWVG�KPETGCUGU�YKVJ�CIG���(QT�CNN�EQPFKVKQPU�UKOWNCVGF��VJG�NCTIGUV�1 �VKUUWG�FQUG�KU�RTGFKEVGF�

VQ�QEEWT�KP�VJG�%#4���/KNNGT�CPF�1XGTVQP�
������RTGUGPV�UKOKNCT�TGUWNVU���$GECWUG�WRVCMG�D[

VJG�746�YCU�PQV�UKOWNCVGF�CPF�DGECWUG�VJKU�TGIKQP�ECP�DG�CUUWOGF�VQ�JCXG�CP�KORQTVCPV�GHHGEV

QP�.46�WRVCMG��C�EQORCTKUQP�QH�RTGFKEVKQPU�QH�.46�WRVCMGU�KP�EJKNFTGP�CPF�CFWNVU�UJQWNF�DG

XKGYGF�YKVJ�ECWVKQP���1P�VJG�QVJGT�JCPF��746�WRVCMG�RTQDCDN[�JCU�NKVVNG�GHHGEV�QP�VJG�UJCRG�QH

VJG�FQUG�EWTXGU��

&QUKOGVT[�/QFGNKPI�4GUWNVU�%QORCTGF�VQ�&QUKOGVT[�&CVC�
$CUGF�QP�VJG�GZRGTKOGPVCN�EQPFKVKQPU�FKUEWUUGF�KP�)GTTKV[�GV�CN��
������CPF�WUKPI

VJG�OQFGN�CPF�RCTCOGVGTU�QH�/KNNGT�GV�CN��
�������/KNNGT�GV�CN��
������UKOWNCVGF�VJG�WRVCMG�QH

1 �FKUVCN�VQ�VJG�QTQRJCT[PZ�QH�JWOCP�UWDLGEVU���(QT�VJG�VCTIGV�H	U�QH����CPF����DRO�CPF�8 U� 6

TCPIKPI�HTQO�����VQ� ����.��VJG�UKOWNCVKQP�TGUWNVU�YGTG�KP�IQQF�CITGGOGPV�YKVJ�VJG�DTGCVJ�

D[�DTGCVJ�GZRGTKOGPVCN�FCVC���6JG�CXGTCIG�GZRGTKOGPVCN�.46�WRVCMG�GHHKEKGPE[�YCU�������CU

EQORCTGF�VQ�VJG������RTGFKEVKQP�IKXGP�D[�/KNNGT�GV�CN��
������HQT�VJG�TGIKQP�FKUVCN�VQ�VJG

QTQRJCT[PZ���+V�UJQWNF�DG�TGOGODGTGF��JQYGXGT��VJCV�XCNWGU�HQT�WRVCMG�GHHKEKGPE[�HTQO�VJG

)GTTKV[�GV�CN��
������UVWF[�YGTG�FGTKXGF�HTQO�VJG�TCY�FCVC�WUKPI�C�UVGCF[�UVCVG�OGVJQF�

YJGTGCU�VJG�OQFGNU�QH�/KNNGT�GV�CN��
������CPF�/KNNGT�GV�CN��
������WVKNK\G�E[ENKE�HNQY��VJWU

OCMKPI�VJG�RTGFKEVKQPU�OQTG�CRRTQRTKCVG�HQT�EQORCTKUQP�YKVJ�WRVCMG�FCVC�HTQO�PQP�UVGCF[

UVCVG�OGVJQFU���(TQO�CP�CPCN[UKU�KP�)GTTKV[�GV�CN��
�������KV�CRRGCTU�VJCV�VQVCN�46�WRVCMG

EQORWVGF�D[�GKVJGT�UVGCF[�UVCVG�QT�PQP�UVGCF[�UVCVG�OGVJQFU�FKHHGT�D[�QPN[�CDQWV�����KP

TGNCVKXG�VGTOU����

6JGTG�JCXG�DGGP�OCLQT�KORTQXGOGPVU�VQ�VJG�QTKIKPCN�OQFGN��CU�FGUETKDGF�D[�/KNNGT

GV�CN��
������CPF�1XGTVQP�GV�CN��
�������KPENWFKPI�VJG�CFFKVKQP�QH�VJG�746�CPF�GUVCDNKUJKPI�C

TGIKQPCN�OCUU�VTCPUHGT�EQGHHKEKGPV�DCUGF�QP�GZRGTKOGPVCN�FCVC���6CDNG�����UWOOCTK\GU�VJG

CUUWORVKQPU�VJCV�WPFGTRKP�VJGUG�KORTQXGOGPVU��CU�YGNN�CU�QVJGT�TGNGXCPV�CUUWORVKQPU�WUGF�HQT

UKOWNCVKPI�VJG�WRVCMG�QH�UGXGTCN�JWOCP�FQUKOGVT[�GZRGTKOGPVU���#�FKUEWUUKQP�QH�VJG

CUUWORVKQPU�KU�IKXGP�KP�5GEVKQP�������

#HVGT�VCMKPI�KPVQ�EQPUKFGTCVKQP�VJG�CUUWORVKQPU�QH�6CDNG������6CDNG�����EQORCTGU

GZRGTKOGPVCN�VQVCN�46�WRVCMG�GHHKEKGPE[�FCVC�CPF�OQFGN�RTGFKEVKQPU�HQT�JWOCPU���7UG�QH�VJG�

TCV�CUUWORVKQPU�KP�EQPLWPEVKQP�YKVJ�VJG�OQFGN�YKNN�DG�FKUEWUUGF�NCVGT�
5GEVKQP����������6JG

OQFGN�RTGFKEVKQPU�UJQY�IQQF�CITGGOGPV�YKVJ�VJG�VQVCN�46�WRVCMG�GHHKEKGPE[�FCVC�QH�)GTTKV[

GV�CN��
�������)GTTKV[�GV�CN��
�������CPF�*W�GV�CN��
����D����+P�CNN�ECUGU��VJG�RTGFKEVKQPU�CTG

YKVJKP�����QH�VJG�OGCUWTGF�XCNWGU���6JG�CITGGOGPV�YKVJ�VJG�FCVC�QH�*W�GV�CN��
����D��KU�GXGP

DGVVGT��CU�GZRGEVGF��

6JG�OQFGN�RTGFKEVKQP�HQT�VJG�FCVC�QH�9KGUVGT�GV�CN��
������KU�NGUU�CEEWTCVG��

%QORCTKUQP�QH�VJG�9KGUVGT�GV�CN��
������FCVC�YKVJ�VJG�*W�GV�CN��
������FCVC�
(KIWTG������UJQYU�

JQYGXGT��VJCV�VJG�TGUWNVU�CTG�KP�IQQF�CITGGOGPV�YKVJ�GCEJ�QVJGT���6JWU��KV�YQWNF�CRRGCT�VJCV

VJG�8 �FGRGPFGPEG�QH�VJG�OQFGN�FQGU�PQV�PGEGUUCTKN[�TGHNGEV�VJG�TGCN�YQTNF��*QYGXGT��VJG6

IGPGTCN�CITGGOGPV�DGVYGGP�VJG�OQFGN�RTGFKEVKQPU�CPF�FCVC�CTG�SWKVG�IQQF��

#NVJQWIJ�VJG�OQFGNU�CTG�ECRCDNG�QH�OCMKPI�TGCUQPCDNG�RTGFKEVKQPU�QH�VQVCN�46

WRVCMG�GHHKEKGPE[��VJGKT�CEEWTCE[�HQT�URGEKHKE�TGIKQPU�TGOCKPU�WPEGTVCKP���6JG�1 �DQNWU�FCVC�


*W�GV�CN�������D��������7NVOCP�GV�CN���������CPF�VJG�CKTYC[�WRVCMG�GHHKEKGPE[�FCVC
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6CDNG�������#UUWORVKQP�HQT�#RRNKECVKQP�QH�&QUKOGVT[�/QFGN
VQ�$TGCVJKPI�(TGSWGPE[�4GURQPUGU�VQ�1\QPGC

5RGEKGU $TGCVJKPI 4GURKTCVQT[ 6TCEV /QTRJQNQI[ /CUU 6TCPUHGT %QGHHKEKGPVU

/QFG QH

*WOCP 1TCN � .46 UVTWEVWTG HTQO 9GKDGN 
������ � /CUU VTCPUHGT EQGHHKEKGPVU HQT GCEJ

� 8QNWOG QH QTCN ECXKV[ VJTQWIJ QTQRJCT[PIGCN UGIOGPV CPF GCEJ 6$

NCT[PZ CPF UWTHCEG VQ XQNWOG IGPGTCVKQP FGHKPGF CU -C�
5�8� YJGTG

TCVKQ 
5�8� HTQO *W GV CN� 5�8 HQT VJG 6$ TGIKQP KU HTQO 9GKDGN


����C�D�� 
����� FKOGPUKQPU TGFWEGF VQ (4%� -C

� &GCF URCEG XQNWOG 
8 � CPF (4% HTQO *W GV CN� 
����D��F

HTQO *CTV GV CN� 
������ 6$ � 2WNOQPCT[ OCUU VTCPUHGT EQGHHKEKGPV KU

TGIKQP XQNWOG CV (4% GSWCNU ���� EO�U 
/KNNGT GV CN�� ������

8 OKPWU QTQRJCT[PIGCN XQNWOG�F

� 2TQZKOCN CNXGQNCT TGIKQP FGHKPGF CU

HKTUV TGURKTCVQT[ DTQPEJKQNG�

� 2WNOQPCT[ TGIKQP GZRCPFU�

6$ FQGU PQV GZRCPF�

4CV 0CUCN � 02 FKOGPUKQPU HTQO 5EJTGKFGT CPF � 02 CPF 6$ OCUU VTCPUHGT EQGHHKEKGPVU

4CCDG 
������ GUVKOCVGF WUKPI FCVC QH *CVEJ GV CN�

� 6$ TGIKQP HTQO ;GJ GV CN� 
������ 
������

� 8QNWOGU CPF UWTHCEG CTGCU QH .46 � /CUU VTCPUHGT EQGHHKEKGPV QH RWNOQPCT[

KUQVTQRKECNN[ UECNGF VQ (4%� TGIKQP � ����� EO�U� KPHGTTGF HTQO

� 2WNOQPCT[ TGIKQP HTQO /GTEGT 2KPMGTVQP GV CN� 
������

GV CN� 
������

� 6$ CPF RWNOQPCT[ TGIKQPU

GZRCPF WPKHQTON[ FWTKPI

DTGCVJKPI�

� 2TQZKOCN CNXGQNCT TGIKQP KU HKTUV

IGPGTCVKQP QH RWNOQPCT[ TGIKQP�

5GG #RRGPFKZ # HQT CDDTGXKCVKQPU CPF CETQP[OU�C

6CDNG�������%QORCTKUQP�QH�6QVCN�4GURKTCVQT[�6TCEV�7RVCMG
&CVC�YKVJ�/QFGN�2TGFKEVKQPUC

8 
O.� H 
DRO� /GCUWTGF ( 2TGFKEVGF ( &CVC 5QWTEG6 V V

��� �� ���� ���� )GTTKV[ GV CN� 
�����

��� �� ���� ���� )GTTKV[ GV CN� 
�����

��� �� ���� ���� *W GV CN� 
����D�

����� ��� ���� ���� *W GV CN� 
����D�

����� �� ���� ���� )GTTKV[ GV CN� 
�����

����� �� ���� ���� )GTTKV[ GV CN� 
�����

��� �� ���� ���� 9KGUVGT GV CN� 
�����

5GG #RRGPFKZ # HQT CDDTGXKCVKQPU CPF CETQP[OU�C
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)GTTKV[�GV�CN���������TCKUG�SWGUVKQPU�CDQWV�VJG�OQFGN�RTGFKEVKQPU�QH�WRVCMG�KP�VJG�EQPFWEVKPI

CKTYC[U���6JGUG�NCVVGT�FCVC�UGVU�UWIIGUV�VJCV�VJG�OQFGNU�QH�/KNNGT�GV�CN��
������������OC[

WPFGTGUVKOCVG�VJG�1 �WRVCMG�EQGHHKEKGPVU�KP�VJG�EQPFWEVKPI�CKTYC[U���7NVOCP�GV�CN��
������UJQY�

KP�VJGKT�CPCN[UKU�QH�VJG�DQNWU�FCVC�VJCV�VJG�TGCEVKXKV[�QH�1 �YKVJ�VJG�NWPI�NKSWKF�NKPKPI�FGETGCUGU�

YKVJ�KPETGCUKPI�FGRVJ�KPVQ�VJG�NWPI���6JKU�EQWNF�KORN[�VJCV�OQTG�1 �KU�VCMGP��WR�KP�EGPVTCN�

CKTYC[U�VJCP�RTGXKQWUN[�JCF�DGGP�VJQWIJV���*QYGXGT��VJG�RTGFKEVKQPU�RTGUGPVGF�KP�6CDNG�����

YJKEJ�CTG�DCUGF�QP�VJG�CUUWORVKQPU�QH�6CDNG������TGRTGUGPV�C�TGXKUKQP�QH�VJG�/KNNGT�GV�CN�


������OQFGN�KP�VJCV�VJG�OCUU�VTCPUHGT�EQGHHKEKGPVU�CTG�FGTKXGF�HTQO�VJG�CEVWCN�JWOCP�FCVC�QH

*W�GV�CN��
����D���

$GECWUG�VJG�WVKNKV[�QH�FQUKOGVT[�OQFGNU�KU�VJGKT�WUGHWNGPGUU�KP�HCEKNKVCVKPI

KPVGTURGEKGU�GZVTCRQNCVKQP��KV�KU�KORQTVCPV�VQ�EQORCTG�RTGFKEVKQPU�YKVJ�CPKOCN�FCVC�CU�YGNN�CU

YKVJ�JWOCP�FCVC���7UKPI�VJG�1XGTVQP�GV�CN��
������OQFGN�HQTOWNCVKQP�CPF�RCTCOGVGTU��1XGTVQP

GV�CN��
������FGXGNQRGF�C�HQTOWNC�VJCV�ECP�DG�WUGF�VQ�ECNEWNCVG�.46�WRVCMGU�KP�TCVU��IKXGP�VJGKT

8 U�CPF�H	U���(QT�EQORCTKUQP�RWTRQUGU��VJG�FCVC�QH�9KGUVGT�GV�CN��
������������CPF�*CVEJ�GV�CN�6


������ECP�DG�WUGF���6JG�CXGTCIG�WRVCMG�GHHKEKGPE[�HQT�VJG�TCV�HTQO�VJGUG�FCVC�KU��������$CUGF

QP�VJG�8 U�CPF�H	U�QH�VJGUG�CPKOCNU��CP�CXGTCIG�.46�WRVCMG�QH������KU�EQORWVGF�WUKPI�1XGTVQP6

GV�CN��
��������+H�1XGTVQP�GV�CN��
������JCF�KPENWFGF�VJG�GHHGEVU�QH�746�WRVCMG��VJGKT�OQFGN

YQWNF�JCXG�RTGFKEVGF�OQTG�VJCP������

+V�KU�KORQTVCPV�VQ�PQVG�VJCV�VJGUG�TGUWNVU�CTG�DCUGF�QP�VJG�QNFGT�OQFGN�CUUWORVKQPU�

PQV�VJQUG�RTGUGPVGF�KP�6CDNG�������+H�VJG�PGYGT�CUUWORVKQPU�JCF�DGGP�WUGF��VJG�CITGGOGPV

DGVYGGP�RTGFKEVKQPU�CPF�CEVWCN�TGUWNVU�YQWNF�JCXG�DGGP�OWEJ�DGVVGT�
K�G���VQVCN�WRVCMG�YQWNF

JCXG�DGGP�KP�VJG����VQ�����TCPIG��FGRGPFKPI�QP�XGPVKNCVKQP��

��� 5RGEKGU�5GPUKVKXKV[���.WPI�(WPEVKQP�CPF�+PHNCOOCVQT[
'PFRQKPVU�'ZGORNKH[KPI�CP�#RRTQCEJ

����� +PVTQFWEVKQP
3WCPVKVCVKXG�GZVTCRQNCVKQP�QH�CPKOCN�DCUGF�1 �VQZKEKV[�FCVC�VQ�VJG�JWOCP�

EKTEWOUVCPEG�TGSWKTGU�C�RCTCFKIO�VJCV�KPENWFGU�DQVJ�CP�GUVKOCVG�QH�VCTIGV�VKUUWG�FQUG


FQUKOGVT[��CPF�CP�CNIQTKVJO�VJCV�TGNCVGU�VJG�TGURQPUKXGPGUU�QH�VJG�VGUV�URGEKGU�VQ�VJCV�QH�VJG

JWOCP�
URGEKGU�UGPUKVKXKV[����6JKU�RCTCFKIO�ECP�DG�FGRKEVGF�CU�CP�GZVTCRQNCVKQP�RCTCNNGNQITCO


(KIWTG�������YJKEJ�EQPEGRVWCNK\GU�C�TGNCVKQPUJKR�DGVYGGP�EJTQPKE�CPKOCN�UVWF[�FCVC�CPF�NQPI�

VGTO�JWOCP�JGCNVJ�GHHGEVU�DCUGF�QP�CP�WPFGTUVCPFKPI�QH�CEWVG�GHHGEVU�KP�DQVJ�URGEKGU�
)TCJCO

CPF�*CVEJ����������#NVJQWIJ�TGEGPV�UVWFKGU�JCXG�DGIWP�VQ�GNWEKFCVG�VJG�WPFGTN[KPI�OGEJCPKUOU

FGVGTOKPKPI�TGURQPUG��VJG�DWNM�QH�VJG�RTGUGPV�1 �VQZKEKV[�FCVCDCUG�KP�CPKOCNU�CPF�JWOCPU�

TGOCKPU�NCTIGN[�FGUETKRVKXG���*GPEG��QPN[�C�UKORNKHKGF�CRRNKECVKQP�QH�VJKU�RCTCFKIO�KU�HGCUKDNG�CV

VJKU�VKOG���6JG�HQNNQYKPI�UGEVKQP�YKNN�CVVGORV�VQ�JCTOQPK\G�UGNGEVKXG�NKVGTCVWTG�QP�CEWVG�JWOCP

CPF�CPKOCN�TGURQPUGU�VQ�1 �GZRQUWTG�
CNTGCF[�TGXKGYGF�KP�FGVCKN�KP�%JCRVGTU���CPF����YKVJ�

YJCV�KU�MPQYP�CDQWV�VJG�FQUKOGVT[�QH�1 ��KP�CP�GHHQTV�VQ�FKUEGTP�TGNCVKXG�URGEKGU�UGPUKVKXKV[���

6Q�EQPUVTWEV�CP�CTIWOGPV�VJCV�KU�RNCWUKDNG�HQT�VJKU�VGUV�CRRNKECVKQP��HQEWU�KU�QP�GPFRQKPVU�HQT

YJKEJ�VJGTG�CTG�UWHHKEKGPV�FCVC�KP�DQVJ�JWOCPU�CPF�VGUV�CPKOCN�URGEKGU�CPF�HQT��YJKEJ�GZRQUWTG

UEGPCTKQU�CTG�UKOKNCT���6JG�GPFRQKPVU�EQORCTGF�KPENWFG�OGCUWTGU�QH�RWNOQPCT[�HWPEVKQP�CPF

OCTMGTU�QH�NWPI�KPHNCOOCVKQP��OQUV�PQVCDN[�$#.�RTQVGKP�CPF�EGNNU���9JGP�RQUUKDNG��QVJGT

KPHNWGPEKPI�RCTCOGVGTU��UWEJ�CU�XGPVKNCVKQP�CWIOGPVCVKQP�CPF�CPVKQZKFCPVU�YKVJKP�VJG�NWPI�CNUQ

YKNN�DG�FKUEWUUGF���6JG�DQF[�QH�KP�XKVTQ�EGNN�UVWFKGU�JCU�PQV�DGGP�KPENWFGF�DGECWUG�QH�VJG



Acute Effect
Animal

Acute Effect
Human

Chronic Effect
Animal

Chronic Effect
Human

Experimental correlation

Extrapolation
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FKHHKEWNVKGU�KP�KPVGTRTGVCVKQP�CUUQEKCVGF�YKVJ�(KIWTG�����
2CTCNNGNQITCO�RCTCFKIO�HQT�WVKNK\KPI�CPKOCN�FCVC�HQT�JWOCP�JGCNVJ
RTGFKEVKQPU���#EWVG�JQOQNQIQWU�GPFRQKPVU�UGTXG�CU�VJG�DCUKU�HQT
GZVTCRQNCVKPI�EJTQPKE�GHHGEVU�KP�JWOCPU�HTQO�CPKOCN�FCVC��

FQUKOGVT[�CPF�EWNVWTKPI�U[UVGOU���6JG�TGCFGT�KU�TGHGTTGF�VQ�%JCRVGT����5GEVKQP��������CPF�VJG

TGEGPV�TGXKGY�D[�-QTGP�GV�CN��
��������6JG�IQCN�JGTG�KU�VQ�FGXGNQR�C�J[RQVJGVKECN�OQFGN�HQT�VJG

CUUGUUOGPV�QH�URGEKGU�URGEKHKE�UGPUKVKXKV[�YKVJ�CEWVG�1 �GZRQUWTG�VJCV�ECP�UGTXG�CU�C�HTCOGYQTM�

VQ�DGVVGT�RTGFKEV�JWOCP�TGURQPUGU��GURGEKCNN[�YKVJ�TGICTF�VQ�EJTQPKE�GHHGEVU����6JG�EQORNGZ

KUUWG�QH�YJGVJGT�EQPVTQNNGF�JWOCP�ENKPKECN�UVWFKGU�CEEWTCVGN[�TGHNGEV�RQRWNCVKQP�DCUGF

TGURQPUGU�CNUQ�YKNN�PQV�DG�EQPUKFGTGF�KP�VJKU�FKUEWUUKQP�

������� &QUKOGVT[
6JKU�VQRKE�JCU�DGGP�FKUEWUUGF�KP�FGVCKN�KP�5GEVKQP�������4GEGPV�UVWFKGU�D[�*CVEJ

GV�CN��
�������WVKNK\KPI�VJG�PQPTCFKQCEVKXG�KUQVQRG�QH�QZ[IGP�� 1��VQ�NCDGN�1 ��JCXG�UJQYP�VJCV��
�

GZRQUWTG�QH�GZGTEKUKPI�JWOCPU�
���.�OKP��CPF�TGUVKPI�TCVU�VQ�����RRO�1 �HQT���J�TGUWNVGF�KP�

��QT���VKOGU�VJG� 1�FQUG�
CU�CFFWEV��VQ�VJG�$#.�EQPUVKVWGPVU�QH�JWOCPU�CU�EQORCTGF�VQ�VJQUG��

QH�(����OCNG�TCVU���6JKU�HQWT��VQ�HKXGHQNF�FKHHGTGPEG�CRRGCTGF�VQ�DG�FWG�VQ�VJG�GZGTEKUG�

UVKOWNCVGF�J[RGTXGPVKNCVKQP�QH�VJG�JWOCPU�YJGP�EQORCTGF�VQ�VJG�TCV�CPF�EQORCTGF�HCXQTCDN[

YKVJ�KPFKEGU�QH�GHHGEV�
K�G���$#.�EGNNU�CPF��RTQVGKP�CV����J����1PN[�YJGP�VJG�TCVU�YGTG�GZRQUGF

VQ���RRO�1 �HQT���J�FKF�VJG� 1 �NCDGNKPI�QH�$#.�EQPUVKVWGPVU�CRRTQZKOCVG�VJCV�QH�VJG�JWOCP��� �
��

6JWU��QP�VJG�DCUKU�QH�VJKU�UVWF[�QH�EGNNWNCT�CPF�RTQVGKP�KPHNWZ�FWG�VQ�1 �KPLWT[��VJG�TCV�CPF�

JWOCP�CRRGCT�VQ�JCXG�UKOKNCT�UGPUKVKXKV[�VQ�1 �YJGP�GZGTEKUG�KU�EQPUKFGTGF���#FFKVKQPCN�TGNCVGF�

UVWFKGU�YKVJ� 1 �KPFKECVG�VJCV�FGRQUKVKQP�KP�VJG�46�KU�C�EWOWNCVKXG�HWPEVKQP�QH�XGPVKNCVKQP�QXGT��
�

VJG�KPKVKCN�RGTKQF�QH�GZRQUWTG��YJKEJ�YQWNF�NGPF�UWRRQTV�VQ�VJGUG�HKPFKPIU�
5CPVTQEM�GV�CN��
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��������#VVGORVU�VQ�EQORCTG�CPKOCN�FCVC�QDVCKPGF�YKVJQWV�GZGTEKUG�VQ�JWOCP�UVWF[�FCVC�YKVJ

GZGTEKUG�VJWU�YQWNF�WPFGTGUVKOCVG�VJG�FQUG�VQ�VJG�NWPI�CPF�RTGUWOCDN[�VJG�TGUWNVCPV�TKUM�QH

GHHGEV���5VWFKGU�QH�1 �GHHGEVU�
DWV�YKVJQWV�CUUGUUOGPV�QH�FQUG��KP�GZGTEKUKPI�TQFGPVU�JCXG�

EQPHKTOGF�VJKU�EQPENWUKQP�
/CWV\�GV�CN���������

'ZGTEKUG�KU�QPN[�QPG�HCEVQT�VJCV�ECP�CNVGT�FQUG�CPF�GHHGEV���5VWFKGU�KP�NCDQTCVQT[

CPKOCNU�VJCV�KPEQTRQTCVG�QVJGT�HCEVQTU��UWEJ�CU�VKOG�QH�FC[�QT�FKWTPCN�TJ[VJOU�
8CP�$TGG�GV�CN��

�������CPKOCN�UVTCKP�
2KPQ�GV�CN���������%QUVC�GV�CN����������QT�PWVTKVKQP�
%JCRVGT���

5GEVKQP���������CNUQ�UJQY�UWDUVCPVKCN�OQFKHKECVKQP�QH�TGURQPUG�VQ�1 ��CPF�VJWU�GORJCUK\G�VJG�

PGGF�HQT�ECTGHWN�EQPUKFGTCVKQP�QH�GZQIGPQWU�HCEVQTU�YJGP�CVVGORVKPI�VQ�EQORCTG�QT�GZVTCRQNCVG

UVWF[�HKPFKPIU��+V�KU�NKMGN[�VJCV�C�UKOKNCT�TCPIG�QH�HCEVQT�FGRGPFGPV�XCTKCDKNKV[�GZKUVU�YKVJKP

JWOCP�VGUV�UWDLGEVU��

����� *QOQNQI[�QH�4GURQPUG
6JG�EQPEGRV�QH�URGEKGU�UGPUKVKXKV[�CEVWCNN[�EQPUKUVU�QH�VYQ�KPVGITCVGF�EQORQPGPVU��

6JG�HKTUV��JQOQNQI[�QH�TGURQPUG��KPFKECVGU�YJGVJGT�VJG�QWVEQOG�UGGP�KP�VJG�CPKOCN�VGUV�URGEKGU

TGRTGUGPVU�VJG�UCOG�DKQNQIKECN�TGURQPUG�KP�VJG�JWOCP���+P�OCP[�ECUGU��C�OGCUWTGOGPV�QH�VJG

UCOG�GPFRQKPV�KP�DQVJ�URGEKGU�ECP�DG�RTGUWOGF�VQ�TGHNGEV�VJG�UCOG�VQZKE�RJGPQOGPQP�QT

OGEJCPKUO�
K�G���VJG�RWNOQPCT[�KTTKVCPV�KPFWEGF�VCEJ[RPGC��
UGG�DGNQY����1P�VJG�QVJGT�JCPF�

VJGTG�OC[�DG�GPFRQKPVU�VJCV��CNVJQWIJ�JQOQNQIQWU��CTG�PQV�GZRTGUUGF�UKOKNCTN[��HQT�GZCORNG�

VJG�DWTPKPI�FKUEQOHQTV�QH�UGPUQT[�KTTKVCVKQP�KP�VJG�JWOCP�CPF�VJG�RCWUG�QP�VKFCN�GZRKTCVKQP�UGGP

KP�TQFGPVU���6JG�UGEQPF�EQORQPGPV�QH�URGEKGU�UGPUKVKXKV[�TGNCVGU�VJG�FQUG�TGURQPUG�EWTXG�VQ

IKXGP�JQOQNQIQWU�TGURQPUGU���#NVGTCVKQPU�KP�RGTOGCDKNKV[�QH�VJG�CKT�DNQQF�DCTTKGT�QH�VJG�NWPI

CRRGCT�VQ�TGHNGEV�VTWG�URGEKGU�FKHHGTGPEGU�KP�UGPUKVKXKV[�VQ�RWNOQPCT[�KTTKVCPVU�UWEJ�CU�1 �
*CVEJ�

GV�CN�����������+FGCNN[��VJGUG�GNGOGPVU�QH�URGEKGU�UGPUKVKXKV[�UJQWNF�HNQY�FKTGEVN[�KPVQ

GZVTCRQNCVKQP�HQTOWNCG�FGXGNQRGF�VQ�KPVGITCVG�CPKOCN�CPF�JWOCP�TGUGCTEJ�FCVC��

������� .WPI�(WPEVKQP�'PFRQKPVU�CU�*QOQNQIQWU�+PFKECVQTU
.WPI�HWPEVKQP�UVWFKGU�QH�UOCNN�OCOOCNU�JCXG�RTQXKFGF�DCUKE�RJ[UKQNQIKECN

KPHQTOCVKQP�KORQTVCPV�VQ�VJG�WPFGTUVCPFKPI�QH�DQVJ�PQTOCN�CPF�FKUGCUGF�NWPIU�
5PKFGT�CPF

5JGTVGT��������*CTMGOC�GV�CN���������4CWD�GV�CN���������/CWFGTN[��������%QUVC���������

#PKOCN�NWPI�HWPEVKQP�VGUVU��CFCRVGF�HTQO�VJQUG�WUGF�ENKPKECNN[��JCXG�RTQXGP�WUGHWN�KP

FGUETKDKPI�VJG�PCVWTG�CPF�UGXGTKV[�QH�NWPI�KPLWT[�CPF�KP�FKUVKPIWKUJKPI�VQZKECPV�KPFWEGF�GHHGEVU

KP�VJG�EGPVTCN�QT�RGTKRJGTCN�CKTYC[U�HTQO�VJQUG�GHHGEVU�KP�VJG�RCTGPEJ[OC���+P�RTCEVKEG��VJG

KPVGTRTGVCVKQP�QH�HWPEVKQPCN�EJCPIGU�FGVGEVGF�KP�CPKOCNU�FGTKXGU�HTQO�MPQYNGFIG�CPF�GZRGTKGPEG

KP�JWOCP�RWNOQPCT[�OGFKEKPG���5WRRQTVKPI�VJKU�XKGY��KP�VJGQT[��KU�VJG�CNNQOGVTKE�FCVCDCUG�HQT

PQTOCN�OCOOCNU��KP�YJKEJ�VJG�NWPI�HWPEVKQP�XCTKCDNGU�CUUQEKCVGF�YKVJ�XGPVKNCVKQP�CPF�CGTQDKE

OGVCDQNKUO�UECNG�U[UVGOCVKECNN[�VQ�DQF[�OCUU�QXGT�PGCTN[�UGXGP�QTFGTU�QH�OCIPKVWFG�
5VCJN�

������.GKVJ����������6JG�NWPI�HWPEVKQP�UVWFKGU�QH�1 �VQZKEKV[�KP�CPKOCNU�CPF�JWOCPU�EQPUKFGTGF�

KP�VJG�RTGUGPV�FKUEWUUKQP�CTG�FGUETKDGF�KP�FGVCKN�KP�%JCRVGTU���CPF����5GEVKQPU�������CPF�����

TGURGEVKXGN[��QH�VJKU�FQEWOGPV�CPF�KP�VJG�RTGXKQWU�1 �ETKVGTKC�FQEWOGPV�
7�5��'PXKTQPOGPVCN�

2TQVGEVKQP�#IGPE[���������

������� +PHNCOOCVQT[�CPF�#PVKQZKFCPV�'PFRQKPVU�CU�*QOQNQIQWU�+PFKECVQTU
+PHNCOOCVKQP�QH�RWNOQPCT[�CKTYC[U�CPF�CKTURCEGU�KU�DGUV�FGUETKDGF�CU�C�ECUECFG�QH

GXGPVU�VJCV�PGVYQTM�KPHKNVTCVKPI�NGWMQE[VGU��RNCUOC�RTQVGKPU��CPF�EGNN�FGTKXGF�OGFKCVQTU��YJKEJ

HWPEVKQP�RTGUWOCDN[�VQ�FGHGPF�QT�TGRCKT�
DWV�OC[�HWTVJGT�FCOCIG��VJG�KPLWTGF�NWPI�
UGG



8-39

%JCRVGTU���CPF����5GEVKQPU�������CPF��������TGURGEVKXGN[��-QTGP�GV�CN�����������-G[�OCTMGTU�QH

VJG�DCUKE�KPHNCOOCVQT[�RTQEGUU�KPENWFG�RNCUOC�FGTKXGF�RTQVGKPU��UWEJ�CU�CNDWOKP��INQDWNKPU�

CPF�RNCUOKP��CPF�C�RTKOCT[�KPHNCOOCVQT[�EGNN��VJG�RQN[OQTRJQPWENGCT�NGWMQE[VG�
2/0����1H

VJGUG�VYQ�OCTMGTU��RNCUOC�FGTKXGF�RTQVGKPU�KP�VJG�CEWVG�RJCUG�IGPGTCNN[�CTG�VJQWIJV�VQ

TGRTGUGPV�C��NGCM��HTQO�VJG�XCUEWNCVWTG�VQ�VJG�CKTURCEG�NWOGP���*GPEG��WPFGT�EQPVTQNNGF

VGORQTCN�EQPFKVKQPU��RNCUOC�RTQVGKP�TGUKFKPI�KP�VJG�CKTURCEG�CPF�CEEGUUKDNG�D[�$#.�ECP�DG�WUGF

CU�C�RTQRQTVKQPCN�OCTMGT�QH�GHHGEV�VJCV��KP�VWTP��UJQWNF�DG�TGNCVGF�VQ�FQUG���6JG�RTGUGPEG�QH

2/0U�KP�VJG�CKTURCEGU�KU�C�DKV�OQTG�EQORNGZ�DGECWUG�QH�VJG�UKIPCNU�KPXQNXGF�KP�TGETWKVKPI�VJGUG

EGNNU�KPVQ�VJG�NWPI�NWOGP�CHVGT�KPLWT[�CPF�VJG�ECUECFG�QH�GXGPVU�CRRCTGPVN[�KPXQNXGF�KP�VJGKT

RQKGUKU�HTQO�VJG�XCUEWNCVWTG�VQ�VJG�NWPI�NWOGP���(QT�VJG�RWTRQUGU�QH�URGEKGU�EQORCTKUQP�

RNCUOC�FGTKXGF�RTQVGKP�
PQPURGEKHKE��CPF�VJG�RTQRQTVKQP�QH�2/0U�COQPI�VQVCN�EGNNU�CU�UCORNGF

D[�$#.�YKNN�DG�GORJCUK\GF�CU�RTKOCT[�KPFKEGU�QH�FCOCIG�CPF�KPHNCOOCVKQP�YKVJKP�VJG�NWPI���

#PVKQZKFCPV�UWDUVCPEGU�KP�NWPI�VKUUWG�
5NCFG�GV�CN���������CPF�$#.�HNWKF�CPF�EGNNU


5NCFG�GV�CN���������JCXG�DGGP�KFGPVKHKGF�CPF�SWCPVKHKGF�HQT�JWOCPU�CPF�UGXGTCN�NCDQTCVQT[

CPKOCN�URGEKGU���6JG�URGEKGU�RTQHKNGU�QH�VJGUG�CPVKQZKFCPVU�KP�VJG�NWPI�VKUUWG�CPF�VJGKT

TGURGEVKXG�$#.�EGNNU�CPF�HNWKF�ECP�FKHHGT�CRRTGEKCDN[�
6CDNG�������DWV�EQNNGEVKXGN[�VJG[�CRRGCT

VQ�RNC[�C�UKIPKHKECPV�TQNG�KP�FGHGPUG�QH�VJG�NWPI�CICKPUV�DQVJ�GPFQIGPQWU�CPF�GZQIGPQWU�QZKFCPV

EJCNNGPIG���+P�RCTVKEWNCT��CUEQTDCVG�CPF�XKVCOKP�'�CRRGCT�VQ�JCXG�OCLQT�HWPEVKQPU�KP�RTQVGEVKPI

VJG�NWPI�HTQO�1 �EJCNNGPIG�
%JCRVGT����5GEVKQP��������5NCFG�GV�CN���������%TKUUOCP�GV�CN���

������-QTGP�GV�CN�������D��'NUC[GF�GV�CN����������CPF��YJGP�VJGKT�NGXGNU�CTG�OCPKRWNCVGF�KP

XKXQ��GKVJGT�ECP�KPHNWGPEG�VJG�FGITGG�QH�VQZKE�QWVEQOG���*GPEG��VJG�OGCUWTGOGPV�QH�DCUCN�CPF

1 �TGURQPUG�NGXGNU�QH�VJGUG�CPVKQZKFCPVU�KP�$#.�EGNNU�CPF�HNWKFU�KU�WUGHWN�KP�CUUGUUKPI�VJG�

SWCNKVCVKXG�CPF�SWCPVKVCVKXG�TGURQPUGU�COQPI�JWOCPU�CPF�NCDQTCVQT[�VGUV�URGEKGU�

����� 5VWFKGU�QH�.WPI�(WPEVKQP
������� %QPHQWPFKPI�+PHNWGPEGU�KP�.WPI�(WPEVKQP�5VWFKGU

+FGCNN[��C�U[UVGO�HQT�OGCUWTKPI�RWNOQPCT[�HWPEVKQP�KP�UOCNN�CPKOCNU�YQWNF�DG

CRRTQZKOCVGN[�VJG�UCOG�CU�VJCV�WUGF�KP�JWOCPU�HQT�EQQRGTCVKXG��WPTGUVTCKPGF�UWDLGEVU��

*QYGXGT��KP�CPKOCN�UVWFKGU��VJKU�KU�WUWCNN[�PQV�RQUUKDNG���(QTVWPCVGN[��EGTVCKP�OGCUWTGU


G�I���UVCVKE�NWPI�XQNWOGU��FKHHWUKQP�ECRCEKV[��CRRGCT�VQ�DG�OKPKOCNN[�KPHNWGPEGF�D[�UGPUQT[

TGHNGZ�QT�OWUEWNCT�CEVKXKV[�KP�URKVG�QH�WPPCVWTCN�UVTGUUGU�QT�DNWPVKPI�QH�TGURQPUGU�ECWUGF�D[

CPGUVJGVKE�QT�RJ[UKECN�KOOQDKNK\CVKQP���1P�VJG�QVJGT�JCPF��UQOG�OGCUWTGOGPVU��V[RKECNN[�VJQUG

KPXQNXGF�KP�VJG�CUUGUUOGPV�QH�XGPVKNCVQT[�OGEJCPKEU��ECP�DG�RTQHQWPFN[�KPHNWGPEGF�D[�VJGUG�CPF

QVJGT�HCEVQTU��UWEJ�CU�CODKGPV�CPF�VQZKECPV�CNVGTGF�DQF[�EQTG�VGORGTCVWTG��VJWU�EQPHQWPFKPI

ETQUU�URGEKGU�EQORCTKUQPU���$GECWUG�C�OCLQT�GORJCUKU�QH�VJKU�UGEVKQP�KU�VJG�EQORCTKUQP�QH�NWPI

HWPEVKQP�FCVC�QH�CPKOCNU�CPF�JWOCPU��KV�KU�KORQTVCPV�VJCV�VJG�TGCFGT�TGCNK\G�RQVGPVKCNN[

EQPHQWPFKPI�KPHNWGPEGU�DQTPG�D[�UVWFKGU�QH�NWPI�HWPEVKQP�KP�TQFGPVU�YJGP�EQORCTGF�VQ

CPCNQIQWU�OGCUWTGOGPVU�KP�JWOCPU���6JGUG�CTG�FKUEWUUGF�DTKGHN[�DGNQY�

#PGUVJGUKC
#PGUVJGUKC�CNVGTU�RWNOQPCT[�HWPEVKQP�OGCUWTGOGPVU�KP�DQVJ�JWOCPU�
4GJFGT�GV�CN��

������CPF�NCDQTCVQT[�CPKOCNU�
5MQTPKEM�CPF�$TCKP��������.COO�GV�CN���������4KEJ�GV�CN���



8-40

6CDNG�������2WNOQPCT[�#PVKQZKFCPV�5WDUVCPEGU�KP�8CTKQWU
.CDQTCVQT[�#PKOCN�5RGEKGU�CPF�*WOCPUC

#PVKQZKFCPV /QWUG *COUVGT 4CV )WKPGC 2KI 4CDDKV *WOCP

#UEQTDCVG

6KUUWGD ��v� ��v� ��v� ��v� ��v� ��v�

$#. EGNNU ` ` ����v��� ����v��� ` ���v���E

$#. HNWKF ` ` �����v��� ����v��� ` ����v���E

)NWVCVJKQPG

6KUUWGD ��v� ��v� ��v� ��v� ��v� �v�

$#. EGNNU ` ` ����v��� ����v��� ` ���v���E

$#. HNWKF ` ` ����v��� ����v��� ` ����v���E

6QEQRJGTQN

6KUUWGD ���v��� ���v��� ���v��� ���v��� ���v��� ���v���

$#. EGNNU ` ` �����v���� �����v���� ` ����v����F

$#. HNWKF ` ` ���v��� ���v��� ` ����v���F

7TKE #EKF

6KUUWGD ` ` ����v���� ����v���� ` `

$#. EGNNU ` ` ����� ���v��� ` ����v����E

$#. HNWKF ` ` ���v��� ���v��� ` ����v���E

5GG #RRGPFKZ # HQT CDDTGXKCVKQPU CPF CETQP[OU� FCVC 
OGCP v 5'� GZVTCEVGF CPF UWOOCTK\GF HTQOC

5NCFG GV CN� 
����� ������

&CVC GZRTGUUGF CU OI���� I YGV VKUUWG�D

&CVC GZRTGUUGU CU POQN�OI RTQVGKP�E

&CVC GZRTGUUGF CU POQN�OI NKRKF RJQURJQTWU�F

��������+P�IGPGTCN��XGPVKNCVKQP�KU�TGFWEGF�CPF�EJCPIGU�KP�XGPVKNCVQT[�RCVVGTPU�QEEWT�
2CXNKP�CPF

*QTPDGKP��������$GNNXKNNG�GV�CN���������*WPVGT�GV�CN���������5KCHCMCU�GV�CN�����������+P�JWOCPU�

CPGUVJGUKC�ECP�FGETGCUG�EQORNKCPEG�CPF�(4%��CPF�KV�CNUQ�ECP�KPETGCUG�CKTYC[�TGUKUVCPEG�
4 �CY


4GJFGT�GV�CN�����������������+P�UOCNN�NCDQTCVQT[�OCOOCNU��CP�CPCNQIQWU�FGETGCUG�KP�(4%

QEEWTU��CNVJQWIJ�CRRCTGPVN[�XKC�C�FKHHGTGPV�RJ[UKQNQIKECN�OGEJCPKUO�
.COO�GV�CN����������

#FFKVKQPCN�CPGUVJGUKC�TGNCVGF�GHHGEVU�KPENWFG�C�DNQEMCFG�QH�KTTKVCPV�TGHNGZGU�
9GKUUDGTI�GV�CN��

������CPF�CNVGTCVKQP�QH�XGPVKNCVQT[�RCVVGTPU�KP�TGURQPUG�VQ�%1 �
/CTVKP�$QF[�CPF�5KPENCKT��

��������*GPEG��CNVJQWIJ�PQV�KPXCNKFCVKPI�GZRGTKOGPVCN�TGUWNVU��EJQKEG�QH�CPGUVJGVKE�CIGPV�OC[

CHHGEV�VJG�OGCUWTGF�TGURQPUG�CPF�OC[�EQPHQWPF�ETQUU�URGEKGU�EQORCTKUQP�

4GUVTCKPV
%QNNGEVKQP�QH�UOCNN�CPKOCN�RWNOQPCT[�HWPEVKQP�FCVC�YKVJQWV�VJG�WUG�QH�CPGUVJGUKC

WUWCNN[�TGSWKTGU�UQOG�V[RG�QH�RJ[UKECN�KOOQDKNK\CVKQP���4GUVTCKPV�OC[�TCPIG�HTQO�OKPKOCNN[

TGUVTKEVKXG��CNNQYKPI�VWTPKPI�CPF�UQOG�NQEQOQVKQP��VQ�GZVTGOGN[�EQPHKPKPI���CU�QEEWTU�YJGP

CPKOCNU�CTG�KPUGTVGF�KPVQ�PQUG�QPN[�GZRQUWTG�VWDGU���#NVJQWIJ�TGUVTCKPV�TGFWEGU�OQXGOGPV
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CTVKHCEVU�CPF�RGTOKVU�CVVCEJOGPV�QH�FGNKECVG�RTQDGU�QT�UGPUQTU��KOOQDKNK\CVKQP�ECP�CNUQ�RTQFWEG

WPFGUKTCDNG�RJ[UKQNQIKECN�FKUVWTDCPEGU�UWEJ�CU�EJCPIGU�KP�DQF[�EQTG�VGORGTCVWTG�
6 �EQ

0CICUCMC�GV�CN����������J[RGTOGVCDQNKUO�
0CICUCMC�GV�CN����������KPETGCUGF�GZRKTCVQT[�%1�


,CGIGT�CPF�)GCTJCTV���������EJCPIGU�KP�XGPVKNCVKQP�CPF�XGPVKNCVQT[�RCVVGTP�
.CK�GV�CN��������

/CWFGTN[���������CPF�ICUVTKE�TGURQPUG�
6QTCCUQP�GV�CN�����������5WEJ�UVTGUU�TGNCVGF�TGURQPUGU

CTG�RQQTN[�WPFGTUVQQF��CPF�VJGKT�KPHNWGPEG�QP�VQZKEQNQIKE�TGURQPUGU�OC[�YGNN�RCUU�WPPQVKEGF

WPNGUU�URGEKHKECNN[�GZCOKPGF��

6GORGTCVWTG
#NVJQWIJ�PQV�YKFGN[�CRRTGEKCVGF��VQZKECPV�KPFWEGF�EJCPIGU�KP�VJGTOQTGIWNCVQT[

HWPEVKQP�ECP�OQFKH[�VJG�TGUWNVU�QH�VQZKEQNQIKECN�UVWFKGU�
)QTFQP�GV�CN���������)QTFQP���������

4GEGPV�UVWFKGU�KPFKECVG�VJCV�GZRQUWTG�VQ�������������CPF������RRO�1 �CNUQ�ECP�FGETGCUG�6 �� EQ

JGCTV�TCVG��CPF�DNQQF�RTGUUWTG�QXGT���QT�OQTG�JQWTU�KP�WPTGUVTCKPGF��WPCPGUVJGVK\GF�TQFGPVU

OCKPVCKPGF�CV�PQTOCN�TQQO�VGORGTCVWTG�
7EJK[COC�GV�CN���������9CVMKPUQP�GV�CN�����������1P

VJG�QVJGT�JCPF��YJGP�TCVU�YGTG�TGUVTCKPGF�KP�C�JGCF�QWV�DQF[�RNGVJ[UOQITCRJ�CPF�GZRQUGF�VQ

VJG�UCOG�EQPEGPVTCVKQP�QH�1 �
��RRO��CU�KP�VJG�7EJK[COC�GV�CN��
������CPF�9CVMKPUQP�GV�CN��


������UVWFKGU��PQ�EJCPIG�KP�DNQQF�RTGUUWTG�YCU�QDUGTXGF�
6GRRGT�GV�CN�����������6JG

FKUEQTFCPEG�DGVYGGP�VJGUG�HKPFKPIU�OC[�DG�VJG�TGUWNV�QH�TGUVTCKPV�UVTGUU��YJKEJ�JCU�DGGP�UJQYP

VQ�KPETGCUG�6 �
0CICUCMC�GV�CN���������CPF��KP�VJKU�EKTEWOUVCPEG��EQWNF�JCXG�DNWPVGF�VJGEQ

FGETGCUG�KP�6 �CUUQEKCVGF�YKVJ�1 �GZRQUWTG�EQ �

#NVJQWIJ�1 �KPFWEGF�EJCPIGU�KP�JGCTV�TCVG�CPF�6 �OC[�DG�WPKSWG�VQ�TQFGPVU��VJKU� EQ

RJGPQOGPQP�JCU�PQV�DGGP�YGNN�UVWFKGF�KP�JWOCPU���+V�KU�RQUUKDNG�VJCV�DGECWUG�QH�VJGKT�NCTIGT

VJGTOCN�OCUU�CPF�FKHHGTGPV�VJGTOQTGIWNCVQT[�OGEJCPKUOU��JWOCPU�FQ�PQV�GZJKDKV�UKOKNCT

EJCPIGU�KP�VJGUG�RCTCOGVGTU�QP�GZRQUWTG���(QT�GZCORNG��TGEVCN�VGORGTCVWTG�KPETGCUGF�D[�VJG

UCOG�COQWPV�KP�DQVJ�CKT�CPF�����RRO�1 �ITQWRU�QH�JWOCPU�FWTKPI�C���J�GZRQUWTG�CV�����%�


$GFK�GV�CN�����������6JG�GHHGEVU�QP�6 �OC[�JCXG�DGGP�EQPHQWPFGF�DGECWUG�VJG�UWDLGEVUEQ

RGTHQTOGF�OQFGTCVG�GZGTEKUG�FWTKPI�CNVGTPCVG����OKP�RGTKQFU�FWTKPI�GZRQUWTG���1P�VJG�QVJGT

JCPF��YQOGP�GZGTEKUKPI�KPVGTOKVVGPVN[�KP�OQFGTCVG�
����%��CPF�JQV�
����%��CODKGPV�EQPFKVKQPU

UJQYGF�PQ�EJCPIG�KP�6 �TGNCVGF�VQ�1 �GZRQUWTG��DWV�FKF�UJQY�NGUU�QH�CP�KPETGCUG�KP�JGCTV�TCVGEQ �


������VJCP�FKF�CKT�GZRQUGF�
������UWDLGEVU�CV�����%�
)KDDQPU�CPF�#FCOU����������+V�UJQWNF

DG�PQVGF��JQYGXGT��VJCV�QVJGT�UVWFKGU�JCXG�UJQYP�RQVGPVKCVKQP�QH�JWOCP�NWPI�HWPEVKQP

TGURQPUGU�CUUQEKCVGF�YKVJ�KPETGCUGF�CODKGPV�VGORGTCVWTG�CPF�1 �GZRQUWTG�
(QNKPUDGG�GV�CN���

������)KDDQPU�CPF�#FCOU����������6JG�HWNN�KORQTVCPEG�QH�VGORGTCVWTG�KP�TGNCVKPI�TQFGPV�CPF

JWOCP�TGURQPUKXGPGUU�VQ�1 �TGOCKPU�VQ�DG�WPFGTUVQQF��

'ZGTEKUG�CPF�8GPVKNCVKQP
'ZGTEKUG�JCU�NQPI�DGGP�GORNQ[GF�KP�JWOCP�UVWFKGU�VQ�GPJCPEG�VJG�GHHGEVU�QH�CKT

RQNNWVCPVU��GURGEKCNN[�1 �
(QNKPUDGG�CPF�4CXGP����������'ZGTEKUG�CRRGCTU�VQ�GZCEGTDCVG�

HWPEVKQPCN�GHHGEVU�D[�KPETGCUKPI�VJG�KPJCNGF�FQUG�
*CVEJ�GV�CN���������CPF�RQUUKDN[�D[�UJKHVKPI

VJG�FGRQUKVKQP�QH�VJG�RQNNWVCPV�VQ�OQTG�UGPUKVKXG�RWNOQPCT[�UKVGU�
)GTTKV[�CPF�9KGUVGT���������

#NVJQWIJ�GZGTEKUG�ECP�DG�WUGF�KP�NCDQTCVQT[�CPKOCNU�VQ�GPJCPEG�FGRQUKVKQP�QH�1 ��PQ�FKTGEV�

OGVJQFU�HQT�OGCUWTKPI�XGPVKNCVKQP�QT�DTGCVJKPI�OGEJCPKEU�CTG�CXCKNCDNG�HQT�UOCNN�CPKOCNU

FWTKPI�GZGTEKUG���#NVGTPCVKXGN[�KP�CP�CVVGORV�VQ�OKOKE�VJG�KPETGCUG�KP�XGPVKNCVKQP�RTQFWEGF�D[

GZGTEKUG�KP�JWOCPU��UVWFKGU�GORNQ[KPI�TGUVTCKPGF�CPKOCNU�JCXG�WUGF�%1 �CU�C�XGPVKNCVQT[�

UVKOWNCPV���%CTDQP�FKQZKFG�
��VQ������OCZKOCNN[�KPETGCUGU� �VJTGG�VQ�HKXG�VKOGU�KP�TQFGPV'

URGEKGU��%1 �KP�GZEGUU�QH�����YKNN�TGUWNV�KP�C�TGFWEVKQP�KP�XGPVKNCVKQP�
9QPI�CPF�#NCTKG��������
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6GRRGT�GV�CN�����������6JKU�KPETGCUG�KP� �KU�GSWKXCNGPV�VQ�NKIJV�
��VQ���¥�TGUVKPI� �8 ��QT' '

OQFGTCVG�GZGTEKUG�
��VQ���¥� �8 ��KP�JWOCPU�
7�5��'PXKTQPOGPVCN�2TQVGEVKQP�#IGPE[���������'

+P�OCP[�1 �UVWFKGU�KP�JWOCPU��DQVJ�JGCX[�
��VQ���¥� ��QT�XGT[�JGCX[�
 ��¥� ��GZGTEKUG� ' '

JCXG�DGGP�WUGF���5KOKNCT�KPETGCUGU�KP�XGPVKNCVKQP�ECPPQV�DG�CVVCKPGF�KP�UOCNN�CPKOCNU�WUKPI�VJG

%1 �EJCNNGPIG�VGEJPKSWG��VJWU�RQUKPI�C�NKOKVCVKQP�KP�CVVGORVKPI�VQ�OCMG�FKTGEV�EQORCTKUQPU�

DGVYGGP�CPKOCN�CPF�JWOCP�UVWFKGU�

6JG�CRRNKECVKQP�QH�VJKU�%1 �EJCNNGPIG�OGVJQFQNQI[�KP�1 �GZRQUGF�TCVU�
�����VQ� �

����RRO�HQT������J�YKVJ����OKP�CNVGTPCVKPI�J[RGTXGPVKNCVKQP��ENGCTN[�FGOQPUVTCVGU�GPJCPEGF

RWNOQPCT[�KTTKVCVKQP��CU�TGHNGEVGF�KP�DTGCVJKPI�RCVVGTP�EJCPIGU�FWTKPI�GZRQUWTG�
6GRRGT�GV�CN��

��������������6JG�DTGCVJKPI�RCVVGTP�CNVGTCVKQPU�V[RKECN�QH�1 �GZRQUWTG�CRRGCTGF�VQ�DG�NCTIGT�

VJCP�YQWNF�DG�RTGFKEVGF�DCUGF�UQNGN[�QP�KPETGCUGF�FQUG��UWIIGUVKPI�VJCV�%1 �EJCNNGPIG�FWTKPI�

1 �GZRQUWTG�OC[�JCXG�GPJCPEGF�FGRQUKVKQP�CV�ETKVKECN�NWPI�UKVGU�
6GRRGT�GV�CN�����������6JKU�

CWIOGPVGF�TGURQPUG�YCU�TGHNGEVGF�ENGCTN[�KP�VJG�NCTIG�KPETGCUGU�KP�RTQVGKP�QDUGTXGF�KP�VJG�$#.

HNWKF�
%QUVC�GV�CN�������D����+P�RQUVOQTVGO�UVWFKGU��TCVU�GZGTEKUGF�FWTKPI�GZRQUWTG�JCXG�DGGP

HQWPF�VQ�JCXG�GZCEGTDCVGF�NWPI�RCVJQNQI[��VJWU�CRRGCTKPI�VQ�EQPHKTO�VJKU�J[RQVJGUKU�
/CWV\

GV�CN���������CPF�UWIIGUVKPI�VJCV�GZGTEKUG�OC[��KP�HCEV��GPJCPEG�VQZKEKV[�FKURTQRQTVKQPCVG�VQ�VJG

CRRCTGPV�FQUG�QH�VQZKECPV��

������� #EWVG�'ZRQUWTG�&CVC
6YQ�EQTPGTU�QH�VJG�RCTCNNGNQITCO�RCTCFKIO�ECP�DG�EQPUVTWEVGF�TGCFKN[�HTQO�FCVC

ICVJGTGF�KP�GORKTKECN�UVWFKGU�QH�CEWVG�1 �GZRQUWTG�KP�JWOCPU�CPF�NCDQTCVQT[�CPKOCNU���6JGUG�

UVWFKGU�JCXG�VJG�DWNM�QH�VJG�FCVC�YKVJ�VJG�JKIJGUV�HTGSWGPE[�QH�EQOOQP�GPFRQKPVU�VJCV�ECP�DG

EQORCTGF���*GPEG��VJG�HQNNQYKPI�FKUEWUUKQP�YKNN�HQEWU�QP�UGXGTCN�ECVGIQTKGU�QH�JQOQNQIQWU

NWPI�HWPEVKQP�CPF�$#.�UVWF[�FCVC�VJCV�JCXG�DGGP�QDVCKPGF�HTQO�JWOCPU�CPF�CPKOCNU�GZRQUGF

UKOKNCTN[�VQ�1 ���6JG�JWOCP�UVWFKGU�YGTG�FTCYP�HTQO�VJG�NCTIG�GZKUVKPI�FCVCDCUG�QP�NWPI�

HWPEVKQP�CPF�TGRTGUGPV�V[RKECN�TGURQPUGU���6JG�EQTTGURQPFKPI�$#.�FCVC�CTG�OQTG�NKOKVGF�CPF

CTG�WUGF�VQ�VJG�GZVGPV�RQUUKDNG���+P�EQPVTCUV��VJG�CPKOCN�UVWFKGU�UGNGEVGF�HQT�EQORCTKUQP�CTG

JKIJN[�UGNGEVKXG�CPF�TGRTGUGPV�C�TCVJGT�UOCNN�FCVCDCUG�KPXQNXKPI�UKOKNCT�GZRQUWTG�UEGPCTKQU�CPF

JQOQNQIQWU�GPFRQKPVU���6JKU�CRRTQCEJ��QH�PGEGUUKV[��GZENWFGU�VJG�NCTIG�OCLQTKV[�QH�CPKOCN

UVWFKGU��PQV�DGECWUG�VJG[�FQ�PQV�EQPVCKP�KORQTVCPV�VQZKEQNQIKE�FCVC�QP�1 ��DWV�TCVJGT��VJG[�CTG�

FKURCTCVG�KP�VJGKT�GZRQUWTG�RCTCOGVGTU�QT�DKQNQIKE�GPFRQKPVU�VJCV�TGCFKN[�ECP�DG�VKGF�VQ�VJQUG

CXCKNCDNG�KP�JWOCPU���

6KFCN�$TGCVJKPI
+P�JWOCPU��1 �RTQFWEGU�RWNOQPCT[�KTTKVCVKQP��C�TGURQPUG�CUUQEKCVGF�YKVJ�EQWIJ�CPF�

UWDUVGTPCN�UQTGPGUU�
%JCRVGT������#NVJQWIJ�VJGUG�U[ORVQOU�CTG�FKHHKEWNV�VQ�CUUGUU�KP�CPKOCNU�

GZRQUWTG�VQ�UWHHKEKGPV�EQPEGPVTCVKQPU�QH�1 �RTQFWEGU�TGHNGZ�CNVGTCVKQPU�KP�VKFCN�DTGCVJKPI�VJCV�

ECP�DG�OGCUWTGF�QDLGEVKXGN[���/QUV�PQVCDN[��VJG�TGURQPUG�KU�CP�KPETGCUG�KP�H�VJCV�KU�WUWCNN[

CEEQORCPKGF�D[�C�FGETGCUG�KP�8 �
VCEJ[RPGC���YJGTGCU� �OC[�PQV�DG�CNVGTGF���#NVJQWIJ�VJG6 '

OCIPKVWFG�QH�VJG�VCEJ[RPGKE�TGURQPUG�KU�XCTKCDNG��FGRGPFKPI�QP�VJG�URGEKGU�CPF�GZRQUWTG

EQPFKVKQPU��VJKU�GPFRQKPV�KU�SWKVG�UGPUKVKXG�CPF�EQPUKUVGPV�CETQUU�OCP[�URGEKGU�
G�I���IWKPGC

RKIU��ECVU��FQIU��TCVU��OQPMG[U��JWOCPU���

6Q�GZCOKPG�VJG�ETQUU�URGEKGU�TGURQPUG�VQ�1 ��FCVC�YGTG�GXCNWCVGF�HTQO�JWOCP�CPF�

CPKOCN�UVWFKGU�VJCV�TGRQTVKPI�KOOGFKCVG�RQUVGZRQUWTG�CNVGTCVKQPU�KP�H���/QUV�JWOCP�UVWFKGU

GORNQ[GF�CP�GZGTEKUG�TGIKOGP�FWTKPI�1 �GZRQUWTG�VQ�KPETGCUG�FQUG���1P�VJG�QVJGT�JCPF��HGY�

CPKOCN�UVWFKGU�JCXG�WUGF�GZGTEKUG��TGN[KPI�TCVJGT�QP�JKIJ�GZRQUWTG�EQPEGPVTCVKQPU�QT
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%1 �KPFWEGF�J[RGTXGPVKNCVKQP���6JTGG�TGRTGUGPVCVKXG�JWOCP�UVWFKGU�YGTG�UGNGEVGF�DGECWUG�VJG[�

WUGF�C�NCTIG�TCPIG�QH�EQPEGPVTCVKQPU�CPF�XGPVKNCVKQP�TCVGU���5GNGEVGF�FCVC�HTQO�VJGUG�VJTGG

JWOCP�UVWFKGU�CTG�EQORCTGF�VQ�VJG�CXCKNCDNG�CPKOCN�FCVC�KP�(KIWTG�����CPF�FKUEWUUGF�HWTVJGT

DGNQY�

(KIWTG����� %QORCTKUQP�QH�EJCPIGU�KP�HTGSWGPE[�QH�DTGCVJKPI�CHVGT�Q\QPG�GZRQUWTG�KP
JWOCPU�CPF�CPKOCNU���&CVC�CTG�GZRTGUUGF�CU�RGTEGPV�QH�VJG�EQPVTQN�TGURQPUG��
4KIJV�JCPF�NGIGPF�KPFKECVGU�URGEKGU��GZGTEKUG�NGXGN��GZRQUWTG�FWTCVKQP��CPF
VJG�TGHGTGPEG���*WOCP�FCVC�CTG�RNQVVGF�YKVJ�UQNKF�NKPGU�CPF�QRGP�U[ODQNU�
YJGTGCU�CPKOCN�FCVC�CTG�RNQVVGF�YKVJ�DTQMGP�NKPGU�
FKHHGTGPVKCVGF�D[�URGEKGU�
CPF�ENQUGF�U[ODQNU�

(QNKPUDGG�GV�CN��
������GZCOKPGF�VJG�WRRGT�NKOKVU�QH�VJG�1 �EQPEGPVTCVKQP�TGURQPUG�

EWTXG�KP�JWOCP�UWDLGEVU�GZRQUGF�GKVJGT�CV�TGUV�QT�YJKNG�RGTHQTOKPI�NKIJV�VQ�OQFGTCVG

KPVGTOKVVGPV�GZGTEKUG�
+'�����.�OKP�����¥�TGUVKPI� ����/GCUWTGOGPVU�QH�H�YGTG�QDVCKPGF'

FWTKPI�GZGTEKUG�HQNNQYKPI�C���J�GZRQUWTG�VQ�������������QT������RRO�1 ���%QPEGPVTCVKQP��

FGRGPFGPV�KPETGCUGU�KP�H�YGTG�QDUGTXGF�KP�DQVJ�VJG�TGUVKPI�CPF�GZGTEKUKPI�ITQWR��CNVJQWIJ�VJG

OCIPKVWFG�QH�VJG�EJCPIG�KP�VJG�GZGTEKUKPI�ITQWR�YCU�ITGCVGT���6JG�TQNG�QH�GZGTEKUG�KP�CNVGTKPI
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VJG�1 �KPFWEGF�EJCPIGU�KP�H�YCU�GZCOKPGF�HWTVJGT�D[�&G.WEKC�CPF�#FCOU�
�������YJQ�

GZRQUGF�JWOCPU�VQ������QT������RRO�1 �HQT���J�YJKNG�VJG�UWDLGEVU�GZGTEKUGF�CV�QPG�QH�HQWT�

XGPVKNCVKQP�NGXGNU�
���������QT���¥�TGUVKPI� ����6JG�OCIPKVWFG�QH�VJG�H�TGURQPUG�KPETGCUGF�YKVJ'

EQPEGPVTCVKQP�CPF�GZGTEKUG�NGXGN��DWV�YCU�UKIPKHKECPV�QPN[�KP�VJG�JKIJGUV�GZGTEKUG�ITQWR�CV

�����CPF������RRO���.CUVN[��VJG�NQYGT�NKOKVU�QH�VJG�EQPEGPVTCVKQP�TGURQPUG�YGTG�GZRNQTGF�D[

/E&QPPGNN�GV�CN��
�������YJGTG�UWDLGEVU�RGTHQTOKPI�XGT[�JGCX[�GZGTEKUG�
���.�OKP�

����¥�TGUVKPI� ��YGTG�GZRQUGF�VQ�������������������������QT������RRO�1 �HQT�����J��' �

5KIPKHKECPV�EJCPIGU�KP�H�YGTG�QDUGTXGF�CV�CNN�GZRQUWTG�NGXGNU��

#NVJQWIJ�UGXGTCN�CPKOCN�UVWFKGU�JCXG�GXCNWCVGF�VKFCN�DTGCVJKPI�EJCPIGU�FWTKPI�CPF�CHVGT

1 �GZRQUWTG��QPN[�HQWT�UVWFKGU�JCXG�GZCOKPGF�OWNVKRNG�EQPEGPVTCVKQPU�UWEJ�VJCV�EQORCTKUQPU�VQ�

JWOCP�FCVC�ECP�DG�OCFG���7PCPGUVJGVK\GF��TGUVTCKPGF�IWKPGC�RKIU�YGTG�GZRQUGF�HQT���J�VQ

������������������QT������RRO�1 �XKC�PQUG�EQPGU��YJKNG�VKFCN�DTGCVJKPI�YCU�OGCUWTGF�WUKPI�C�

EQPUVCPV�XQNWOG�RNGVJ[UOQITCRJ�
/WTRJ[�GV�CN�����������#�UKOKNCT�GZRGTKOGPVCN�RTGRCTCVKQP

YCU�WUGF�D[�#OFWT�GV�CN��
������VQ�GXCNWCVG�VJG�TGURKTCVQT[�TGURQPUG�QH�IWKPGC�RKIU�VQ������

�����CPF�����RRO�1 ���+P�DQVJ�QH�VJGUG�GZRGTKOGPVU��C�OQPQVQPKE�KPETGCUG�KP�H�YCU�QDUGTXGF��

JQYGXGT��VJG�CPKOCNU�UVWFKGF�D[�/WTRJ[�GV�CN��
������YGTG�WPKHQTON[�OQTG�UGPUKVKXG�VQ

1 �VJCP�VJQUG�QH�#OFWT�GV�CN��
��������/CWV\�CPF�$WHCNKPQ�
������OGCUWTGF�DTGCVJKPI�RCVVGTPU�

KP�CYCMG��TGUVTCKPGF�TCVU�GZRQUGF�HQT���J�VQ����������������CPF�����RRO�1 ���%QPEGPVTCVKQP��

TGNCVGF�KPETGCUGU�KP�H�YGTG�QDUGTXGF�WR�VQ�����RRO��DWV�VJG�TGURQPUGU�VQ�����CPF�����RRO�YGTG

VJG�UCOG���+P�CPQVJGT�UVWF[��CYCMG�TCVU�YGTG�GZRQUGF�VQ�������������������CPF������RRO�1 �HQT�

�����J�KP�JGCF�QWV�RTGUUWTG�RNGVJ[UOQITCRJU�YJGTG�%1 �UVKOWNCVGF�DTGCVJKPI�YCU�KPEQTRQTCVGF�

VQ�CWIOGPV�XGPVKNCVKQP�
6GRRGT�GV�CN�����������9KVJ�VJG�CFFGF�%1 ��TCVU�CPF�IWKPGC�RKIU�

CRRGCTGF�VQ�DG�UKOKNCTN[�TGURQPUKXG�VQ�1 ���+P�IGPGTCN��CU�FGRKEVGF�KP�(KIWTG������TGUVTCKPGF�

IWKPGC�RKIU�CPF�TCVU�CRRGCTGF�VQ�DG�CU�TGURQPUKXG�CU�VJG�NKIJVN[�GZGTEKUKPI�JWOCPU��CPF�ENGCTN[

OQTG�TGURQPUKXG�VJCP�VJG�JWOCPU�GZRQUGF�CV�TGUV���1PN[�YKVJ�UVTGPWQWU�GZGTEKUG�FQGU�VJG

TGURQPUG�QH�JWOCPU�CRRGCT�VQ�GZEGGF�VJCV�QH�TQFGPVU��

+P�CFFKVKQP�VQ�UKOKNCT�EQPEGPVTCVKQP�TGNCVGF�GHHGEVU�KP�JWOCPU�CPF�CPKOCNU��VJG�VKOG�

TGNCVGF�GHHGEVU�QH�1 �GZRQUWTG�CRRGCT�VQ�DG�UKOKNCT���6Q�FGOQPUVTCVG�VJKU�JQOQNQI[��/CWFGTN[�


������EQORCTGF�VJG�VKOG�EQWTUG�QH�TGURQPUG�VQ�1 �KP�JWOCPU�CPF�IWKPGC�RKIU�GZRQUGF�WPFGT�

UQOGYJCV�UKOKNCT�EQPFKVKQPU���*WOCPU�YGTG�GZRQUGF�VQ������RRO�1 �HQT���J�YJKNG�GPICIKPI�KP�

PQPUVTGPWQWU�+'�CV����OKP�KPVGTXCNU�
(QNKPUDGG�GV�CN�����������+P�CPQVJGT�UVWF[��TGURKTCVQT[

RCTCOGVGTU�YGTG�OGCUWTGF�CV����OKP�KPVGTXCNU�FWTKPI�GZRQUWTG�CPF�HQT���J�RQUVGZRQUWTG�
$CVGU

CPF�*C\WEJC����������5KOKNCTN[��WPCPGUVJGVK\GF��TGUVTCKPGF�IWKPGC�RKIU�YGTG�GZRQUGF�VQ�����

RRO�1 �HQT���J�CU�RCTV�QH�C�EQPEGPVTCVKQP�TGURQPUG�UVWF[�
FGUETKDGF�CDQXG���YKVJ�TGURKTCVQT[�

HWPEVKQP�CUUGUUGF�CV����OKP�KPVGTXCNU�FWTKPI�GZRQUWTG�CPF�HQT�����J�RQUVGZRQUWTG�
/WTRJ[

GV�CN�����������+P�DQVJ�IWKPGC�RKIU�CPF�JWOCPU��H�KPETGCUGF�CPF�8 �FGETGCUGF��DQVJ�RCTCOGVGTU6

VJGP�TGVWTPGF�VQYCTF�EQPVTQN�XCNWGU�FWTKPI�VJG�RQUVGZRQUWTG�RGTKQF���6JG�RGTEGPV�EJCPIG�HTQO

EQPVTQN�KP�H�CPF�8 �YCU�PGCTN[�VJG�UCOG�VJTQWIJQWV�VJG�GZRQUWTG�CPF�RQUVGZRQUWTG�RGTKQFU�6

KPFKECVKPI�VJCV�C�UKOKNCT�EQPEGPVTCVKQP�QH�1 �
�����RRO��RTQFWEGF�UKOKNCT�VGORQTCN�CNVGTCVKQPU�

KP�XGPVKNCVKQP���#ICKP��VJG�IWKPGC�RKIU�YQWNF�CRRGCT�VQ�DG�UNKIJVN[�OQTG�TGURQPUKXG�VJCP

JWOCPU�DGECWUG�VJG�IWKPGC�RKIU�YGTG�GZRQUGF�VQ�C�NQYGT�EQPEGPVTCVKQP�
�����RRO��CV�TGUV�

YJGTGCU�VJG�JWOCPU�YGTG�GZRQUGF�VQ������RRO�YKVJ�NKIJV�+'�

/GEJCPKEU
$TGCVJKPI�OGEJCPKEU�JCXG�DGGP�GZCOKPGF�KP�UGXGTCN�CPKOCN�CPF�JWOCP�1 �GZRQUWTG�

UVWFKGU��DWV�VJGTG�KU�NKVVNG�UKOKNCTKV[�DGVYGGP�VJG�FCVCDCUGU�HQT�VJG�EQPEGPVTCVKQPU�QT�VJG�URGEKHKE
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VGEJPKSWGU�WUGF���$CVGU�GV�CN��
������GZCOKPGF�DTGCVJKPI�OGEJCPKEU�KP�TGUVKPI�CPF�KP�NKIJVN[

GZGTEKUKPI�
��¥�TGUVKPI� ��JWOCPU�GZRQUGF�HQT���J�VQ������RRO�1 ���#NVJQWIJ�PQ' �

EQPEGPVTCVKQP�TGURQPUG�FCVC�YGTG�QDVCKPGF��KPETGCUGF�VQVCN�RWNOQPCT[�TGUKUVCPEG�
4 ��CPF.

FGETGCUGF�F[PCOKE�EQORNKCPEG�
%F[P��YGTG�HQWPF�HQT�DQVJ�TGUVKPI�

���CPF�������CPF

GZGTEKUKPI�

���CPF�������UWDLGEVU�GZRQUGF�VQ�1 ���+P�C�UKOKNCT�UVWF[��*C\WEJC�GV�CN��
������

GZRQUGF�OGP�HQT���J�VQ�����RRO�1 �WUKPI�OQFGTCVG�+'�
���.�OKP���CPF�HQWPF�C�UKIPKHKECPV�

������KPETGCUG�KP�4 ��CNVJQWIJ�PQ�EQPEQOKVCPV�EJCPIG�KP�%F[P�YCU�FGVGEVGF���/E&QPPGNNCY

GV�CN��
�������WUKPI�C�DTQCF�TCPIG�QH�1 �EQPEGPVTCVKQPU�
������������������������CPF������RRO��

��J��CPF�XGT[�JGCX[�GZGTEKUG�
���.�OKP���TGRQTVGF�EQPEGPVTCVKQP�FGRGPFGPV�KPETGCUGU�KP�4 ��CY

+P�JWOCPU�CV�TGUV�QT�RGTHQTOKPI�NKIJV�GZGTEKUG��JQYGXGT��C���J�GZRQUWTG�CV�PGCT�CODKGPV�1�

EQPEGPVTCVKQPU�YQWNF�DG�GZRGEVGF�VQ�KPFWEG�QPN[�OQFGUV�KPETGCUGU�KP�4 �CPF�PQ�EJCPIGU�KPCY

%F[P�
*C\WEJC��������

#NVJQWIJ�TGNCVKXGN[�JKIJ�1 �EQPEGPVTCVKQPU�
�����RRO��RTQFWEGF�GHHGEVU�QP�4 �CPF� .

%F[P�KP�CPKOCNU�
/WTRJ[�GV�CN����������QPN[�VJTGG�UVWFKGU�KP�CPKOCNU�JCXG�GXCNWCVGF�VJGUG

RCTCOGVGTU�CV�NQYGT��OQTG�TGNGXCPV�1 �EQPEGPVTCVKQPU���9CVCPCDG�GV�CN��
������UVWFKGF�

CPGUVJGVK\GF��RCTCN[\GF��CPF�OGEJCPKECNN[�XGPVKNCVGF�ECVU�GZRQUGF�XKC�C�UVGGN�VTCEJGCN�VWDG�VQ

GKVJGT�������������QT������RRO�1 �HQT�DGVYGGP���CPF�����J���/GCUWTGOGPVU�QH�DTGCVJKPI�

OGEJCPKEU�YGTG�TGEQTFGF�GXGT[����OKP���9KVJ�KPETGCUKPI�1 �EQPEGPVTCVKQP�CPF�GZRQUWTG�

FWTCVKQP��4 �KPETGCUGF�CPF��VQ�C�NGUUGT�GZVGPV��%F[P�FGETGCUGF���$TQPEJQEQPUVTKEVKQP�CV.

�����RRO�1 �YCU�TGXGTUGF�HQNNQYKPI�CVTQRKPG�
C�RCTCU[ORCVJGVKE�TGEGRVQT�DNQEMGT���DWV�QPN[�

RCTVKCNN[�TGXGTUGF�CV�VJG�VYQ�JKIJGT�EQPEGPVTCVKQPU��UWIIGUVKPI�VJG�KPXQNXGOGPV�QH�OQTG�VJCP

DTQPEJQEQPUVTKEVKQP�KP�VJG�KPETGCUG�KP�4 �CV�VJGUG�NGXGNU���7PHQTVWPCVGN[��TGNCVKPI�VJG.

EQPEGPVTCVKQPU�WUGF�KP�VJKU�UVWF[�VQ�QVJGT�CPKOCN�QT�JWOCP�UVWFKGU�KU�FKHHKEWNV�DGECWUG�GZRQUWTG

VJTQWIJ�C�VTCEJGCN�VWDG�YQWNF�GNKOKPCVG�UETWDDKPI�QH�1 �D[�VJG�PQUG�CPF�QTQRJCT[PZ�CPF�NKMGN[�

YQWNF�GZCIIGTCVG�VJG�RWNOQPCT[�1 �FQUG�
)GTTKV[�GV�CN�����������

1VJGT�UVWFKGU�JCXG�CVVGORVGF�VQ�GZCOKPG�DTGCVJKPI�OGEJCPKEU�KP�WPCPGUVJGVK\GF�CPKOCNU

YKVJ�PCVWTCN�PCUCN�DTGCVJKPI�CPF�CXQKFCPEG�QH�RQVGPVKCN�CPGUVJGUKC�TGNCVGF�DNWPVKPI�QH�TGHNGZ

TGURQPUGU���/WTRJ[�GV�CN��
������GZRQUGF�WPCPGUVJGVK\GF�IWKPGC�RKIU�VQ�UGXGTCN�EQPEGPVTCVKQPU

QH�1 �HQT���J�CPF�OGCUWTGF�XGPVKNCVKQP��CU�RTGXKQWUN[�FKUEWUUGF��CPF�4 ���#V�EQPEGPVTCVKQPU� .

NGUU�VJCP���RRO��1 �JCF�PQ�GHHGEV��DWV�4 �KPETGCUGF����CPF������CV������CPF������RRO�� .

TGURGEVKXGN[���7UKPI�C�UKOKNCT�VGUV�U[UVGO��#OFWT�GV�CN��
������QDUGTXGF�PQ�UKIPKHKECPV

CNVGTCVKQP�QH�4 �KP�WPCPGUVJGVK\GF�IWKPGC�RKIU�FWTKPI�C���J�GZRQUWTG�VQ�����������QT�����RRO.

1 ���*QYGXGT��%F[P�FGETGCUGF�UKIPKHKECPVN[�CV�����CPF�����RRO�1 ���+P�CPCNQIQWU�UVWFKGU�KP� �

WPCPGUVJGVK\GF�TCVU��6GRRGT�GV�CN��
������QDUGTXGF�PQ�UKIPKHKECPV�EJCPIGU�KP�4 �QT�%F[P�CHVGT�C.

�����J�GZRQUWTG�VQ�������������������QT������RRO�1 ��KP�URKVG�QH�KPVGTOKVVGPV����OKP�RGTKQFU�QH�

GZGTEKUG�NKMG�J[RGTXGPVKNCVKQP�KPFWEGF�D[�%1 ��
#NVJQWIJ�KPETGCUGF�TGUKUVCPEG�KU�FGOQPUVTCDNG�KP�IWKPGC�RKIU��ECVU��FQIU��CPF�JWOCPU��C

EQORCTKUQP�QH�RGTEGPV�EJCPIG�KP�TGUKUVCPEG�HTQO�EQPVTQN�OGCUWTGOGPVU�CHVGT�CP�CEWVG�
���J�

1 �GZRQUWTG�
(KIWTG������UWIIGUVU�VJCV�JWOCPU�CTG�OQTG�NKMGN[�VQ�DTQPEJQEQPUVTKEV�FWG�VQ�

1 �GZRQUWTG�VJCP�TQFGPVU���0GKVJGT�QH�VJG�IWKPGC�RKI�UVWFKGU�
/WTRJ[�GV�CN���������#OFWT�

GV�CN���������PQT�VJG�TCV�UVWF[�
6GRRGT�GV�CN���������UJQYGF�C�UKIPKHKECPV�KPETGCUG�KP�4 �CV�NGUU.

VJCP���RRO���*QYGXGT��ENQUGT�GZCOKPCVKQP�QH�VJG�JWOCP�FCVC�TGXGCNU�VJCV�VJG�/E&QPPGNN�GV�CN�


������UVWF[�GORNQ[GF�XGT[�JGCX[�GZGTEKUG��CPF�OQUV�QH�VJG�UVWFKGU�KPENWFGF�KP�VJG�*C\WEJC


������OQFGN�WUGF�OQFGTCVG�VQ�JGCX[�GZGTEKUG���6JWU��VJG�KPJCNGF�FQUG�NKMGN[�YQWNF�DG�ITGCVGT

VJCP�KP�URQPVCPGQWUN[�DTGCVJKPI�CPKOCNU���#�OQTG�EQORCTCDNG�UVWF[�KP�JWOCPU�VJCV�GORNQ[GF
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QPN[�NKIJV�GZGTEKUG�TGRQTVGF�VJCV�������������CPF������RRO�HQT���J�TGUWNVGF�KP�OKPKOCN�

PQPUKIPKHKECPV�����������CPF������KPETGCUGU�KP�4 �
*CEMPG[CY



Ozone (ppm)
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(KIWTG����� %QORCTKUQP�QH�EJCPIGU�KP�TGUKUVCPEG�CHVGT�Q\QPG�GZRQUWTG�KP�JWOCPU�CPF
CPKOCNU���&CVC�CTG�GZRTGUUGF�CU�RGTEGPV�QH�VJG�EQPVTQN�TGURQPUG���4KIJV�JCPF
NGIGPF�KPFKECVGU�URGEKGU��GZGTEKUG�NGXGN��GZRQUWTG�FWTCVKQP��CPF�VJG
TGHGTGPEG���*WOCP�FCVC�CTG�RNQVVGF�YKVJ�UQNKF�NKPGU�CPF�QRGP�U[ODQNU���6JG
NKPG�NCDGNGF��*C\WEJC�
�������KU�C�OQFGN�QH�RTGFKEVGF�TGURQPUG���#PKOCN
FCVC�CTG�RNQVVGF�YKVJ�FCUJGF�NKPGU�
FKHHGTGPVKCVGF�D[�URGEKGU��CPF�ENQUGF
U[ODQNU�

GV�CN�����������.KMGYKUG��VJG�$CVGU�GV�CN��
������FCVC�QDVCKPGF�KP�UWDLGEVU�CV�TGUV�CPF�YKVJ�NKIJV

GZGTEKUG�
�����RRO�1 ��CNUQ�CTIWG�CICKPUV�CP�WPWUWCNN[�JKIJ�1 �TGURQPUKXGPGUU�KP�JWOCPU� �

TGNCVKXG�VQ�VGUV�CPKOCNU�HQT�VJKU�GPFRQKPV�YJGP�GZGTEKUG�TGNCVGF�FQUG�KU�EQPUKFGTGF�

+P�IGPGTCN��UKOKNCT�HKPFKPIU�JCXG�DGGP�QDUGTXGF�WUKPI�VJG�OGCUWTGOGPV�QH�%F[P�

JQYGXGT��VJG�TGURQPUG�FGETGOGPVU�YGTG�OQTG�XCTKCDNG�CPF�QH�UOCNNGT�OCIPKVWFG���)KXGP�VJG

FKUVCN�FGRQUKVKQP�QH�1 ��CU�KPFKECVGF�D[�OQTRJQNQIKECN�UVWFKGU�
%JCRVGT����5GEVKQP���������KV�KU�

UWTRTKUKPI�VJCV�UQ�NKVVNG�CVVGPVKQP�JCU�DGGP�IKXGP�VQ�VJKU�RCTCOGVGT���#XCKNCDNG�FCVC�UWIIGUV�VJCV

VJGUG�EJCPIGU�KP�%F[P�CTG�QH�NKVVNG�DKQNQIKECN�UKIPKHKECPEG�HQT�CODKGPV�GZRQUWTGU�
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#KTYC[�4GURQPUKXGPGUU
� 6JG�CDKNKV[�QH�1 �VQ�KPETGCUG�CKTYC[�TGURQPUKXGPGUU�VQ�PQPURGEKHKE�

DTQPEJQEQPUVTKEVKPI�UVKOWNK�KP�JWOCPU�CPF�QVJGT�OCOOCNKCP�URGEKGU�JCU�DGGP�MPQYP�HQT�CV

NGCUV�C�FGECFG��
%JCRVGTU���CPF����5GEVKQPU�������CPF��������TGURGEVKXGN[����*QYGXGT��CKTYC[

TGURQPUKXGPGUU�KU�RGTJCRU�VJG�NGCUV�WPFGTUVQQF�TGURQPUG�VQ�1 ��RCTVKEWNCTN[�KP�VJG�EQPVGZV�QH�

URGEKGU�EQORCTKUQPU���*WOCPU�ENGCTN[�GZJKDKV�KPETGCUGU�KP�CKTYC[�TGURQPUKXGPGUU�CV

GPXKTQPOGPVCN�1 �GZRQUWTG�NGXGNU�
)QPI�GV�CN���������/E&QPPGNN�GV�CN���������(QNKPUDGG�GV�CN���

������*QTUVOCP�GV�CN����������YJGTGCU�CPCNQIQWU�TGURQPUGU�KP�CPKOCNU�CV�1 �EQPEGPVTCVKQPU�

DGNQY���RRO�CTG�EQPVTQXGTUKCN���/QUV�UVWFKGU�QH�CKTYC[�TGURQPUKXGPGUU�KP�NCDQTCVQT[�CPKOCNU

HQEWU�QP�VJG�FGXGNQROGPV�QH�CUVJOC�NKMG�OQFGNU�VQ�GNWEKFCVG�IGPGTKE�OGEJCPKUOU�QH�CKTYC[

TGURQPUKXGPGUU�CPF�WVKNK\G�EQPEGPVTCVKQPU�CU�JKIJ�CU���RRO�HQT�DTKGH�RGTKQFU�QH�VKOG�VQ�KPLWTG

VJG�CKTYC[U���*GPEG��CP[VJKPI�OQTG�VJCP�C��SWCNKVCVKXG�EQORCTKUQP�DGVYGGP�CPKOCN�URGEKGU�CPF

JWOCPU�KU�VGPWQWU�CPF��VJWU��YKNN�PQV�DG�FKUEWUUGF�HWTVJGT�KP�VJKU�UGEVKQP���&GVCKNU�QH�VJG

OGVJQFQNQIKGU�QH�VJG�NCDQTCVQT[�CPKOCN�CPF�JWOCP�DTQPEJQTGCEVKXKV[�UVWFKGU�ECP�DG�QDVCKPGF�KP

VJG�TGXKGYU�QH�RWNOQPCT[�HWPEVKQP�HQWPF�KP�%JCRVGTU���CPF����5GEVKQPU�������CPF�������

TGURGEVKXGN[�

'NCUVKEKV[�CPF�&KHHWUKQP
6JG�KPVGITKV[�QH�VJG�RWNOQPCT[�CKT�DNQQF�DCTTKGT�KU�GUUGPVKCN�HQT�GHHKEKGPV�GZEJCPIG

QH�QZ[IGP�CPF�%1 ���6JKU�HTCIKNG�GRKVJGNKCN�KPVGTHCEG�YKVJ�OCVTKZGF�KPVGTUVKVKCN�EQPPGEVKXG�

VKUUWGU�CPF�ECRKNNCTKGU�RQUUGUUGU�KPJGTGPV�GNCUVKE�RTQRGTVKGU�CPF�RTGUGPVU�C�HKPKVG�TGUKUVCPEG�VQ

QZ[IGP�FKHHWUKQP�VQ�VJG�DNQQF���#NVJQWIJ�VJG�GNCUVKE�CPF�FKHHWUKQPCT[�RTQRGTVKGU�QH�VJG�DNQQF�CKT

DCTTKGT�CTG�PQV�NKPMGF�KORNKEKVN[�VQ�QPG�CPQVJGT�HWPEVKQPCNN[��DQVJ�RTQRGTVKGU�ECP�DG�SWCPVKHKGF

TGCFKN[�CPF�EQORCTGF�DGVYGGP�JWOCPU�CPF�NCDQTCVQT[�CPKOCNU�
%QUVC����������9JGP

EQODKPGF��CUUGUUOGPV�QH�VJGUG�HWPEVKQPCN�RTQRGTVKGU�KU�QHVGP�UWHHKEKGPV�VQ�GXCNWCVG�RCVJQNQIKE�QT

VQZKE�GXGPVU�KP�VJG�FKUVCN�TGCEJGU�QH�VJG�NWPI���(QT�VJKU�TGCUQP�CPF�DGECWUG�QH�VJG�HCEV�VJCV�1�

FGRQUKVU�KP�VJG�FGGR�NWPI��VJG�GHHGEVU�QH�1 �QP�VJGUG�RCTCOGVGTU�YKNN�DG�FKUEWUUGF�VQIGVJGT���

+PJCNGF�1 �KU�MPQYP�VQ�RGPGVTCVG�VQ�VJG�FGRVJU�QH�VJG�NWPI�CPF�RTGHGTGPVKCNN[�FGRQUKV�

KP�VJG�UOCNNGUV�CKTYC[U�CPF�KVU�RTQZKOCN�CEKPK�
5GEVKQP��������5QOGYJCV�UWTRTKUKPIN[��TGNCVKXGN[

HGY�UVWFKGU�KP�JWOCPU�JCXG�UQWIJV�VQ�EJCTCEVGTK\G�RQVGPVKCN�HWPEVKQPCN�KORCKTOGPVU�CV�VJG�CKT�

DNQQF�KPVGTHCEG���6JG�TGCUQPU�HQT�VJKU�CTG�NKMGN[�VYQHQNF���(KTUV��KP�VJG�GCTN[�UVWFKGU�QH�VJG

JGCNVJ�GHHGEVU�QH�1 �QP�JWOCPU��UVCVKE�EQORNKCPEG�CPF�FKHHWUKPI�ECRCEKV[�HQT�ECTDQP�OQPQZKFG�


&. ��YGTG�CHHGEVGF�CV�QPN[�XGT[�JKIJ�EQPEGPVTCVKQPU��YGNN�CDQXG�YJCV�YQWNF�DG�EQPUKFGTGF%1

GPXKTQPOGPVCNN[�TGNGXCPV���5GEQPF��HTQO�C�RTCEVKECN�RGTURGEVKXG��VJGUG�OGCUWTGOGPVU�RTQXGF�VQ

DG�EQPUKFGTCDN[�OQTG�VGFKQWU�VQ�RGTHQTO�VJCP�VJG�HQTEGF�GZRKTCVQT[�OGCUWTGOGPV��YJKEJ

UGPUKVKXGN[�FGVGEVU�1 �KPFWEGF�CNVGTCVKQPU�
FKUEWUUGF�DGNQY����0GXGTVJGNGUU��VJGTG�CTG�UWHHKEKGPV�

FCVC�QP�JWOCPU�GZRQUGF�CEWVGN[�VQ�1 �VQ�CNNQY�C�TGCUQPCDNG�EQORCTKUQP�QH�VJGUG�GPFRQKPVU�

YKVJ�VJGKT�OQTG�CDWPFCPV�CPKOCN�JQOQNQIWGU���

6JG�GCTNKGUV�UVWFKGU�NGCXG�NKVVNG�FQWDV�VJCV�1 �KU�GFGOCIGPKE�CV�JKIJ�EQPEGPVTCVKQPU�KP�

XKTVWCNN[�CNN�OCOOCNKCP�URGEKGU���+P�VJG�RCUV��QEEWRCVKQPCN�GZRQUWTGU�QH���VQ���RRO�1 �YGTG�

PQV�WPEQOOQP��CPF�C���RRO�RGCM�GZRQUWTG�JCU�DGGP�TGRQTVGF�
-NGKPHGNF�GV�CN���������%JCNNGP

GV�CN�����������6JG�TGUWNVCPV�YQTMGT�U[ORVQOU�CPF�UKIPU��KPENWFKPI�EJGUV�TCFKQITCOU��YGTG

EQPUKUVGPV�YKVJ�VJG�OCPKHGUVCVKQPU�QH�GFGOC�TGRQTVGF�KP�GZRGTKOGPVCN�CPKOCNU�
K�G���KPETGCUGF

NWPI�YGKIJV�CPF�UVCKPCDNG�GFGOC�KP�VJG�CKTURCEGU��
5VQMKPIGT����������.WPI�HWPEVKQP��JQYGXGT�

V[RKECNN[�YCU�PQV�OGCUWTGF�KP�VJGUG�YQTM�TGNCVGF�GZRQUWTGU���+P�C�NCVGT�UVWF[�QH�CTE�YGNFGTU

GZRQUGF�VQ�����VQ�����RRO�1 ��NKVVNG��KH�CP[��EQPXKPEKPI�GXKFGPEG�QH�HWPEVKQPCN�KORCKTOGPV��KP�
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VGTOU�QH�CNVGTGF�NWPI�XQNWOGU��OCZKOCN�GZRKTCVQT[�HNQY�TCVGU��CPF�&. �YCU�QDVCKPGF�
;QWPI%1

GV�CN�����������6Q�HWTVJGT�GZRNQTG�VJG�RQUUKDNG�GHHGEVU�QH�1 ��;QWPI�CPF�EQYQTMGTU�
������

UWDLGEVGF����JWOCP�XQNWPVGGTU�CV�TGUV�VQ�EQPVTQNNGF�CVOQURJGTGU�QH�����VQ�����RRO�1 �XKC�

OQWVJRKGEG�HQT���J���5OCNN�TGFWEVKQPU�KP�XKVCN�ECRCEKV[�
8%���HQTEGF�GZRKTCVQT[�XQNWOG�KP�����

U��F[PCOKE�CPF�UVCVKE�NWPI�EQORNKCPEG��CPF�KPVTCRWNOQPCT[�ICU�FKUVTKDWVKQP�YGTG�QDUGTXGF��DWV

QPN[�VJG�����HCNN�KP�&. �RTQXGF�VQ�DG�UVCVKUVKECNN[�UKIPKHKECPV���5KOKNCT��DWV�EQPUKFGTCDN[�OQTG%1

XCTKCDNG�GHHGEVU�QP�NWPI�HWPEVKQP�YGTG�TGRQTVGF�D[�*CNNGVV�
������KP����UWDLGEVU�GZRQUGF�VQ���VQ

��RRO�1 �HQT����OKP���0QPGVJGNGUU��QH����GZRQUGF�UWDLGEVU��UGXGP�UJQYGF�CV�NGCUV�C�����FTQR�

KP�&. ���.KMG�;QWPI�CPF�EQYQTMGTU��*CNNGVV�
������KPVGTRTGVGF�VJGUG�EJCPIGU�VQ�KPFKECVG�NWPI%1

GFGOC��KP�CITGGOGPV�YKVJ�VJG�J[RQVJGUKU�VJCV�VJG�FGGR�NWPI�KTTKVCPV�1 �YCU�JCXKPI�KVU�GHHGEV�CV�

VJG�CNXGQNCT�NGXGN���+PVGTGUVKPIN[��CFFKVKQPCN�YQTM�HTQO�VJG�UCOG�NCDQTCVQT[�QH�VJG�;QWPI�UVWF[


$CVGU�GV�CN���������HQWPF�VJCV�TGUVKPI�UWDLGEVU�TGEGKXKPI�PCUCN�GZRQUWTG�VQ������RRO�1 �HQT���J�

TGUWNVGF�KP�C�PQPUKIPKHKECPV����TGFWEVKQP�KP�&. ���*QYGXGT��KP�C�NKOKVGF�VGUV�ITQWR��VJG�EQ�%1

KORQUKVKQP�QH�NKIJV�GZGTEKUG��YJKEJ�FQWDNGF�XGPVKNCVKQP��GPJCPEGF�VJKU�TGURQPUG�
��������+V

CRRGCTU�VJCV�VJG�PCUCN�
$CVGU�GV�CN���������XGTUWU�OQWVJRKGEG�
;QWPI�GV�CN���������TQWVGU�QH

GZRQUWTG�YGTG�KPUVTWOGPVCN�KP�VJG�FKHHGTGPVKCN�TGURQPUG��DGECWUG�KV�KU�NKMGN[�VJCV�VJG�OQWVJRKGEG

FKOKPKUJGF�YJCV�UETWDDKPI�QEEWTU�YJGP�GZRQUWTG�KU�XKC�VJG�WPGPEWODGTGF�OQWVJ�KP�JWOCP

VGUV�UWDLGEVU�
CU�TGRQTVGF�D[�)GTTKV[�GV�CN�����������5KPEG�VJGUG�GCTN[�UVWFKGU��VJGTG�JCXG�DGGP�PQ

CFFKVKQPCN�EQPVTQNNGF�JWOCP�CEWVG�UVWFKGU�VJCV�JCXG�GZCOKPGF�CNVGTCVKQPU�KP�&. �CV%1

1 �EQPEGPVTCVKQPU�DGNQY�����RRO���

#PCNQIQWU�CPKOCN�UVWFKGU�QH�CEWVG�1 �GZRQUWTG�KPFKECVG�VJCV�VJG�IGPGTCN�RCVVGTP�QH�

HWPEVKQPCN�KORCKTOGPV�KU�UKOKNCT�VQ�VJCV�TGRQTVGF�KP�JWOCP�UVWFKGU���#PGUVJGVK\GF�CPF�XGPVKNCVGF

ECVU�UJQYGF�C�IGPGTCN�FGENKPG�KP�8%��UVCVKE�NWPI�EQORNKCPEG��QT�&. �YKVJ�GZRQUWTGU�WR�VQ����%1

J�QH������VQ������RRO�1 �
9CVCPCDG�GV�CN�����������6JG�TGURQPUGU�QH�VJG����CPKOCNU�YGTG�

XCTKCDNG��CPF�VJGUG�FGENKPGU��YJKEJ�FKF�PQV�CEJKGXG�QXGTCNN�UVCVKUVKECN�UKIPKHKECPEG��YGTG�VJQWIJV

VQ�DG�NCTIGN[�UGEQPFCT[�VQ�VJG�UWDUVCPVKCN�
���VQ�������KPETGCUGU�KP�4 ���+P�C�OQTG�EQORNGZCY

UVWF[�FGUKIP��TCVU�YGTG�GZRQUGF�HQT���QT���J�VQ�����QT�����RRO�1 �YKVJ�KPVGTOKVVGPV����%1 �VQ� �

J[RGTXGPVKNCVG�
���VQ���¥�TGUVKPI� �8 ��VJG�CPKOCNU�CU�CP�GZGTEKUG�CPCNQIWG�VQ�JWOCP�GZRQUWTGU'


%QUVC�GV�CN�������C����6JG�&. �XCNWGU�YGTG�TGFWEGF�D[�CDQWV�����CV�DQVJ�����RRO�VKOG�%1

RQKPVU�CPF�D[�CDQWV�����YKVJ�C���J�GZRQUWTG�VQ�����RRO���'ZRQUWTG�VQ�����RRO�HQT���J�

JQYGXGT��ITGCVN[�GZCEGTDCVGF�VJG�CNXGQNCT�GHHGEV�YKVJ�C�TGUWNVCPV�����TGFWEVKQP�KP�&. ��%1

5VCVKE�EQORNKCPEG��WPCHHGEVGF�D[�VJG�QVJGT�GZRQUWTG�EQPFKVKQPU��YCU�CHHGEVGF�QPN[�CV�VJKU�NCVVGT

GZRQUWTG�FWTCVKQP���6JGUG�1 �KPFWEGF�GHHGEVU��RCTVKEWNCTN[�VJG�TGFWEVKQPU�KP�&. ��CRRGCTGF�VQ� %1

EQTTGNCVG�YKVJ�VJG�FGITGG�QH�NWPI�GFGOC�KP�CHHGEVGF�CPKOCNU��CU�JCF�DGGP�UWTOKUGF�HQT�VJG

CEWVGN[�GZRQUGF�JWOCPU���9KVJ�VJG�OWNVKVWFG�QH�OQTG�TGEGPV�UVWFKGU�QH�1 �CV�CODKGPV�NGXGNU��

CNVGTCVKQPU�KP�UVCVKE�NWPI�EQORNKCPEG�QT�&. �TCTGN[�CTG�TGRQTVGF�KP�GKVJGT�JWOCPU�QT�CPKOCNU�%1

(QTEGF�'ZRKTCVKQP
4GFWEVKQPU�KP�(8%�CPF�('8 �JCXG�DGEQOG�VJG�JCNNOCTMU�QH�CEWVG�NWPI�F[UHWPEVKQP�

KP�JWOCPU�CHVGT�1 �GZRQUWTG�
%JCRVGT������6JGUG�OGCUWTGU�CTG�UGPUKVKXG�VQ�1 �NGXGNU�CU�NQY�CU� �

�����RRO�HQT�CU�NKVVNG�CU���J�YJGP�JGCX[�+'�KU�KPENWFGF�FWTKPI�VJG�GZRQUWTG�
/E&QPPGNN�GV�CN��

������CPF�UJQY�EWOWNCVKXG�F[UHWPEVKQP�TGUWNVKPI�HTQO�����J�QH�NQYGT�NGXGNU�QH�VJKU�QZKFCPV


�����CPF������RRO��YJGP�PGCTN[�EQPVKPWQWU��OQFGTCVG�GZGTEKUG�KU�GORNQ[GF�
*QTUVOCP�GV�CN��

��������4GFWEVKQPU�KP�('8 �CPF�(8%�KPFWEGF�D[�1 �CTG�DGNKGXGF�VQ�DG�RCTVN[�VJG�TGUWNV�QH� �

RCKP�OGFKCVGF�KPVGTTWRVKQP�QH�OCZKOCN�KPURKTCVKQP�
*C\WEJC�GV�CN�����������'ZCEVN[�YJCV�NGXGN
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QH�VKUUWG�KPLWT[�QT�KPHNCOOCVKQP�EQTTGNCVGU�YKVJ�VJGUG�HWPEVKQPCN�FGHKEKVU�KU�WPENGCT�CPF�KU�CP

CEVKXG�CTGC�QH�TGUGCTEJ�
%JCRVGT����5GEVKQP��������

/QUV�UVWFKGU�QH�1 �KP�GZRGTKOGPVCN�CPKOCNU�OCMG�NKVVNG�GHHQTV�VQ�OKOKE�JWOCP�UVWF[�

FGUKIPU��VJGTGD[�KORGFKPI�VJG�GZVTCRQNCVKQP�QH�GZRGTKOGPVCN�CPKOCN�UVWF[�TGUWNVU�VQ�JWOCPU��

4GEGPVN[��JQYGXGT��TCV�UVWFKGU�KPXQNXKPI�RGTKQFU�QH�KPVGTOKVVGPV�%1 �KPFWEGF�J[RGTXGPVKNCVKQP�

VQ�GPJCPEG�FQUKOGVT[�JCXG�CVVGORVGF�VQ�ECRKVCNK\G�QP�VJG�SWCNKVCVKXG�UKOKNCTKV[�QH�VJG�TCV�CPF

JWOCP�OCZKOWO�GZRKTCVQT[�HNQY�XQNWOG�
/'(8��EWTXGU�CU�C�RQVGPVKCNN[�UGPUKVKXG�GPFRQKPV�QH

VQZKEKV[�
%QUVC�GV�CN�������C��6GRRGT�GV�CN�����������+P�VJG�TCV��(8%�FQGU�KPFGGF�FGETGCUG�YKVJ

1 �GZRQUWTG��CNVJQWIJ�VJG�OCIPKVWFG�QH�TGURQPUG�KU�CRRCTGPVN[�NGUU�VJCP�VJCV�QDUGTXGF�KP�

JWOCPU���#U�KP�VJG�JWOCP��VJG�TGFWEGF�(8%�KP�VJG�CPKOCN�CRRGCTU�PQV�VQ�DG�VJG�TGUWNV�QH�C

EJCPIG�KP�TGUKFWCN�XQNWOG���6QVCN�NWPI�ECRCEKV[�OC[�DG�TGFWEGF�UNKIJVN[��DWV�NWPI�EQORNKCPEG

FQGU�PQV�EJCPIG���*QYGXGT��KV�KU�RTGOCVWTG�VQ�CUUWOG�C�EQOOQP�OGEJCPKUO�HQT�VJG�(8%

TGFWEVKQPU�KP�VJG�TCV�CPF�JWOCP���7PNKMG�VJG�JWOCP��RCKP�QP�KPURKTCVKQP�KP�VJG�CPKOCN�OQFGN�KU

NKMGN[�PQV�CP�KUUWG�DGECWUG�VJG�CPKOCN�KU�CPGUVJGVK\GF�FWTKPI�VJG�RTQEGFWTG�CPF�KU�DTQWIJV�VQ

6.%�D[�C�FGHKPGF�CKTYC[�RTGUUWTG�
����EO�* 1����$GECWUG�IGPGTCN�CPGUVJGUKC�KU�MPQYP�VQ�

FKOKPKUJ�UGPUQT[�CHHGTGPV�UVKOWNK��CP�CPCNQIQWU�1 �KPFWEGF�HCNN�KP�TCV�(8%�UJQWNF�GZRGEVGFN[�

JCXG�DGGP�DNWPVGF��KH�PQV�VQVCNN[�GNKOKPCVGF���6Q�YJCV�GZVGPV�CPGUVJGUKC�OKVKICVGU�VJG�TCV

TGURQPUG�QT�VJCV�VJGTG�CTG�KPJGTGPV�URGEKGU�FKHHGTGPEGU�KP�FQUKOGVT[�QT�UGPUKVKXKV[�KU�PQV�ENGCT

HTQO�VJGUG�UVWFKGU���0GXGTVJGNGUU��EQORCTKUQP�QH�OQFGN�RTGFKEVGF�(8%�EJCPIGU�KP�JWOCPU


*C\WEJC��������YKVJ�CPCNQIQWU�TCV�FCVC�
%QUVC�GV�CN�������C��YQWNF�UWIIGUV�VJCV�VJKU�TGURQPUG

KP�VJG�CPGUVJGVK\GF�TCV�KU�CDQWV�JCNH�VJCV�QH�VJG�JWOCP�
(KIWTG������

5VWFKGU�QH�+PHNCOOCVKQP�CPF�#PVKQZKFCPV�%QPVGPV�QH�$TQPEJQCNXGQNCT�.CXCIG�(NWKF
$QVJ�JWOCPU�CPF�CPKOCNU�GZJKDKV�C�2/0�KPHNCOOCVQT[�TGURQPUG�YKVJ�CUUQEKCVGF

EJCPIGU�KP�NWPI�RGTOGCDKNKV[�CHVGT�CEWVG�GZRQUWTG�VQ�1 ���4GEGPV�UVWFKGU�KPFKECVG�VJCV�JWOCPU�

GZRQUGF�VQ�1 �EQPEGPVTCVKQPU�CU�NQY�CU������RRO�HQT�����J�YKVJ�OQFGTCVG�GZGTEKUG�
���.�OKP��

GZJKDKV�C�HQWTHQNF�KPETGCUG�KP�VJG�RGTEGPVCIG�2/0U�YJGP�$#.�KU�QDVCKPGF����J�RQUVGZRQUWTG


&GXNKP�GV�CN�����������6Q�FCVG��CPKOCN�UVWFKGU�CV�EQORCTCDNG�GZRQUWTG�NGXGNU�CTG�TCTG�


*QVEJMKUU�GV�CN����������CPF�GZGTEKUG�GPJCPEGOGPV�QH�GZRQUWTG�FQUG�JCU�[GV�VQ�DG

KPEQTRQTCVGF���#U�PQVGF�CDQXG��VJG�KUUWG�QH�FQUKOGVT[�KU�ETKVKECN�KH�GZVTCRQNCVKQP�CV�UWEJ�NGXGNU

KU�VQ�DG�CVVGORVGF���0GXGTVJGNGUU��KP�VJG�QPG�CEWVG�TCV�UVWF[�CV������RRO�1 �HQT���J��CP�KPETGCUG�

KP�PCUCN�NCXCIG�FGTKXGF�2/0U�YCU�PQVGF����J�RQUVGZRQUWTG��YKVJ�PQ�UKOKNCT�EJCPIG�KP�2/0

PWODGT�KP�VJG�$#.�
*QVEJMKUU�GV�CN�����������+P�EQPVTCUV��KP�VJG�UCOG�UVWF[�YJGP�JKIJGT

EQPEGPVTCVKQPU�QH�1 �
����CPF�����RRO��YGTG�WUGF��$#.�2/0U�YGTG�GNGXCVGF��DWV�PQ�EJCPIGU�

YGTG�QDUGTXGF�KP�VJG�PQUG�YCUJKPIU���5WEJ�C��EQORGVKVKXG��PCUCN�RWNOQPCT[�TGURQPUG�JCU�[GV

VQ�DG�UVWFKGF�FKTGEVN[�KP�JWOCPU���0GXGTVJGNGUU��VJG�FCVC�UWRRQTV�VJG�IGPGTCN�J[RQVJGUKU�VJCV

VJGTG�KU�EQORCTCDKNKV[�DGVYGGP�VJG�KPHNCOOCVQT[�TGURQPUKXGPGUU�QH�TCVU�CPF�JWOCPU���/QTG

FKTGEV�EQORCTKUQP�QH�NCDQTCVQT[�CPKOCN�KPHNCOOCVQT[�TGURQPUGU�YKVJ�VJQUG�QH�JWOCPU�ECP�DG

FTCYP�HTQO�UVWFKGU�CV�JKIJGT�EQPEGPVTCVKQPU�YJGP�VJG�PCUCN�NWPI�EQORGVKVKXG�TGURQPUG�KP�VJG

TCV�KU�UMGYGF�VQ�VJG�NWPI��CPF��NKMG�KP�VJG�NWPI�HWPEVKQP�EQORCTKUQP��CPCNQIQWU��GZRQUWTG

EQPFKVKQPU�ECP�DG�OQTG�FKTGEVN[�EQORCTGF���6JGUG�UVWFKGU�CTG�VCDWNCVGF�KP�6CDNG�����CPF

FKUEWUUGF�KP�OQTG�FGVCKN�DGNQY��

(QWT�TGRTGUGPVCVKXG�JWOCP�UVWFKGU�QH�NWPI�KPHNCOOCVQT[�TGURQPUGU�CHVGT�CEWVG

1 �GZRQUWTG�ECP�DG�EQORCTGF�YKVJ�GZKUVKPI�CEWVG�CPKOCN�FCVC�HTQO�UVWFKGU�QH�CPCNQIQWU�FGUKIP���

5GNV\GT�GV�CN��
������GZRQUGF�OQFGTCVGN[�GZGTEKUKPI�
���VQ�����9��UWDLGEVU�VQ�����QT�����RRO

1 �HQT���J��YKVJ�$#.�QDVCKPGF���J�RQUVGZRQUWTG���6JG�$#.�HNWKF�HTQO�VJG��
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(KIWTG����� %QORCTKUQP�QH�EJCPIGU�KP�HQTEGF�XKVCN�ECRCEKV[�CHVGT�Q\QPG�GZRQUWTG�KP
JWOCPU�CPF�CPKOCNU���&CVC�CTG�GZRTGUUGF�CU�RGTEGPV�QH�VJG�EQPVTQN�TGURQPUG��
4KIJV�JCPF�NGIGPF�KPFKECVGU�URGEKGU��GZGTEKUG�NGXGN��GZRQUWTG�FWTCVKQP��CPF
VJG�TGHGTGPEG���*WOCP�FCVC�CTG�RNQVVGF�YKVJ�UQNKF�NKPGU�HTQO�VJG�GSWCVKQP�QH
*C\WEJC�
�������YKVJ�VJG�UJCFGF�CTGC�TGRTGUGPVKPI�VJG�RTGFKEVGF�TCPIG�QH
FGETGOGPVU�GZRGEVGF�DGVYGGP�NKIJV�GZGTEKUG�
VQR�NKPG��CPF�XGT[�JGCX[
GZGTEKUG�
DQVVQO�NKPG����4CV�FCVC�CTG�RNQVVGF�YKVJ�FCUJGF�NKPGU�CPF�ENQUGF
U[ODQNU�

EQODKPGF������CPF�����RRO�1 �ITQWRU�EQPVCKPGF�CP�CXGTCIG�����HQNF�OQTG�2/0U�VJCP�FKF�

$#.�HNWKF�CHVGT�HKNVGTGF�CKT���2TQVGKP�NGXGNU�KP�VJG�$#.�HNWKF�YGTG�PQV�CUUC[GF�KP�VJKU�UVWF[���+P

UGRCTCVG�UVWFKGU��JWOCPU�YGTG�GZRQUGF�VQ�����RRO�1 �HQT���J�YKVJ�JGCX[�GZGTEKUG�
���.�OKP���

YKVJ�$#.�UCORNGU�EQNNGEVGF�CV���CPF����J�RQUVGZRQUWTG�
-QTGP�GV�CN�������D����������6JGUG

VYQ�UVWFKGU�UJQYGF�VJCV�VJG�KPHNCOOCVQT[�TGURQPUG�KU�SWKEMN[�KPKVKCVGF�RQUVGZRQUWTG���6JG

2/0�CPF�RTQVGKP�EQPVGPV�YGTG�GNGXCVGF�CV�DQVJ�VKOGU�
��J���2/0�����¥��RTQVGKP����¥���YKVJ

VJG����J�VKOGRQKPV�
2/0��¥��RTQVGKP����¥��DGKPI�JKIJGT�HQT�RTQVGKP��DWV�UQOGYJCV�NGUU�HQT

2/0U���5EJGNGING�GV�CN��
�������HQNNQYGF�VJG�VKOG�EQWTUG�QH�VJG�KPHNCOOCVQT[�TGURQPUG�
�����

CPF����J�RQUVGZRQUWTG��CHVGT�C���J�GZRQUWTG�QH�����RRO�1 �YKVJ�GZGTEKUG�
���.�OKP����6JG�

2/0�EQPVGPV�QH�VJG�EQODKPGF�CKTYC[�CPF�CNXGQNCT�$#.�HNWKF�YCU�GNGXCVGF�CV���J�
�¥��CPF���

J�
���¥��QPN[��YKVJ�VJG���J�RQKPV�TGRTGUGPVKPI�VJG�RGCM���2TQVGKP�EQPVGPV�QH�VJG�$#.�HNWKF�FKF

PQV�EJCPIG�UKIPKHKECPVN[�CV�CP[�RQKPV�

6JG�OCP[�UVWFKGU�QH�1 �KPFWEGF�KPHNCOOCVKQP�KP�NCDQTCVQT[�CPKOCNU�CTG�TGXKGYGF�KP�

%JCRVGT����5GEVKQP���������(QT�VJG�RWTRQUG�QH�URGEKGU�EQORCTKUQP��QPN[�UGNGEVGF�UVWFKGU
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6CDNG�������2QN[OQTRJQPWENGCT�.GWMQE[VG�CPF�2TQVGKP
2GTOGCDKNKV[�4GURQPUG�VQ�1\QPG�D[�5RGEKGUC

'ZRQUWTG 'ZRQUWTG 5RGEKGU 2QUVGZRQUWTG 2/0 2TQVGKP

2CTCOGVGTU %QPFKVKQPU 
5VTCKP� $#. 6KOG +PETGCUG +PETGCUG 4GHGTGPEG

D D

������� 'ZGTEKUG *WOCP � J ��� 0QV FQPG 5GNV\GT GV CN�

� J 
�� OKP�CNV� 
�����

������ 9�

��� 'ZGTEKUG *WOCP �� J ��� ��� -QTGP GV CN�

� J 
�� OKP�CNV� 
����C�D�

�� .�OKP�

��� 'ZGTEKUG *WOCP � J ���� ��� -QTGP GV CN�

� J 
�� OKP�CNV� 
�����

�� .�OKP�

��� 'ZGTEKUG *WOCP �� �� �� J ��� CV � J 0Q EJCPIG 5EJGNGING

� J 
�� OKP�CNV� ��� CV �� J GV CN� 
�����

�� .�OKP�

���� &C[VKOG� 4JGUWU OQPMG[ �� ��� ��� �� CV � J � CV � J *[FG GV CN�

� J TGUV ��� ��� J �� CV �� J � CV �� J 
�����

�� CV �� J � CV �� J

� CV �� J � CV �� J

� CV ��� J � CV ��� J

��� &C[VKOG� 
C� /QWUG �� J 0QV FQPG 
C� ��� CV ��� RRO *CVEJ GV CN�

��� TGUV 
5YKUU #NDKPQ� ��� CV ��� RRO 
�����

���

��� 
D� )WKPGC RKI 
D� ��� CV ��� RRO

� J 
*CTVNG[� ��� CV ��� RRO


E� 4CV ��� CV ��� RRO


5�&�


F� *COUVGT ��� CV ��� RRO


)QNFGP 5[TKCP�


G� 4CDDKV ��� CV ��� RRO


0<9�

/ 
G� ��� CV ��� RRO

��� CV ��� RRO


E� ��� CV ��� RRO


F� ��� CV ��� RRO

��� &C[VKOG� )WKPGC RKI �� J 0QV FQPG (QT ��� RRO� 5NCFG GV CN�

��� TGUV� 
*CTVNG[� ��� HQT #* � 
�����

� J 8KVCOKP % / ��� HQT #* �


#* 
��� (QT ��� RRO��

�




�

�

��� HQT #* ��




��� HQT #*�

�

��� &C[VKOG� 4CV � J 0QV FQPG (QT ��� RRO� %QUVC GV CN�

��� 
�� OKP�CNV 
(���� ��� CV � J� 
����C�

� QT � J HQT � J� / ��� CV � J�

�� OKP�CNV (QT ��� RRO�

HQT � J�� ��� CV � J�

���¥ ��� CV � J'

5GG #RRGPFKZ # HQT CDDTGXKCVKQPU CPF CETQP[OU�C

1\QPG TGURQPUG�CKT TGURQPUG�D
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6CDNG������YKNN�DG�EQPUKFGTGF���6JG�URGEVTWO�QH�GZRQUWTG�EQPFKVKQPU�WUGF�KP�VJG�XCTKQWU

CPKOCN�UVWFKGU�OCMGU�FKHHKEWNV�VJG�FKTGEV�EQORCTKUQP�COQPI�NCDQTCVQT[�VGUV�URGEKGU���*QYGXGT�

QPG�UVWF[�D[�*CVEJ�CPF�EQYQTMGTU�
������URGEKHKECNN[�CFFTGUUGF�VJKU�SWGUVKQP�D[�GZRQUKPI

OKEG��IWKPGC��RKIU��TCVU��TCDDKVU��CPF�JCOUVGTU�WPFGT�KFGPVKECN�EQPFKVKQPU�
���������������CPF

����RRO�1 �HQT���J���HQNNQYGF�CV����J�RQUVGZRQUWTG�YKVJ�$#.�CPF�CUUC[�HQT�RTQVGKP���)WKPGC�

RKIU�YGTG�OQUV�TGURQPUKXG��TGURQPFKPI�CV�����RRO��YJGTGCU�OKEG��JCOUVGTU��CPF�TCVU�DGICP

TGURQPFKPI�CV�����RRO��CPF�TCDDKVU�TGURQPFGF�QPN[�VQ�����RRO���1PN[�QPG�UVWF[�KPXQNXKPI

$#.�CUUGUUOGPV�QH�2/0U�CPF�RTQVGKP�KP�GZRQUGF�OQPMG[U�JCU�DGGP�RWDNKUJGF�
*[FG�GV�CN��

��������#V������RRO�1 �
��J���VJG�OQPMG[U�JCF�C�UKIPKHKECPV�KPHNCOOCVQT[�TGURQPUG��DWV�KV�KU�

FKHHKEWNV�VQ�CUUGUU�OQPMG[�TGURQPUKXGPGUU�TGNCVKXG�VQ�VJG�JWOCP�HQT�VJKU�GPFRQKPV���#UUWOKPI�C

NKPGCT�EQPEGPVTCVKQP�VKOGU�FWTCVKQP�TGNCVKQPUJKR��VJG�OQPMG[�FCVC�CRRGCT�UKOKNCT�VQ�VJG�IWKPGC

RKI�TGURQPUG���*QYGXGT��PQPG�QH�VJGUG�URGEKGU�UJQYGF�$#.�RTQVGKP�KPETGCUGU�CRRTQZKOCVKPI

VJQUG�TGRQTVGF�KP�JWOCP�UVWFKGU���

+P�TGEGPV�UVWFKGU�
����RRO�1 �HQT���J��YKVJ�$#.����VQ����J�RQUVGZRQUWTG��
5NCFG�GV�

CN����������%TKUUOCP�GV�CN����������IWKPGC�RKIU�OCFG�XKVCOKP�%�FGHKEKGPV�GZJKDKVGF�GPJCPEGF

TGURQPUKXGPGUU�VQ�1 ��VJKU�TGUWNV�KU�EQORCTCDNG�VQ�VJCV�QH�VJG�GZGTEKUGF�JWOCPU�QH�-QTGP�GV�CN��


����D��
(KIWTG���������5KOKNCTN[��YJGP�TCVU�YGTG�GZRQUGF�VQ�����RRO�1 �HQT���J�YKVJ�

KPVGTOKVVGPV�%1 �KPFWEGF�J[RGTXGPVKNCVKQP�
6GRRGT�GV�CN���������VQ�OKOKE�OKNF�OQFGTCVG�

GZGTEKUG�
VJTGG��VQ�HKXGHQNF� ���VJG�$#.�RTQVGKP��CU�YGNN�CU�2/0�TGURQPUGU�CV����J'

RQUVGZRQUWTG�EQORCTGF�HCXQTCDN[�YKVJ�VJQUG�FCVC�QH�-QTGP�CPF�EQYQTMGTU�
����C�D��
(KIWTG���

����

9KVJKP�C�IKXGP�NCDQTCVQT[�CPKOCN�URGEKGU��TGURQPUGU�COQPI�UVTCKPU�CNUQ�ECP�FKHHGT

CRRTGEKCDN[��CU�FGOQPUVTCVGF�KP�TCVU�D[�2KPQ�GV�CN��
������CPF�%QUVC�GV�CN��
��������6JGUG

UVWFKGU�KPFKECVGF�VJCV�9KUVCT�TCVU�GZJKDKV�ITGCVGT�KPHNCOOCVQT[�TGURQPUGU�
RTQVGKP�CPF�2/0��VQ

1 �VJCP�5�&�CPF�(����TCVU�CHVGT�CP���J�GZRQUWTG�VQ�����������CPF�����RRO�YKVJ�$#.�UCORNGF�

CV���QT����J�NCVGT���5KOKNCTN[��OQWUG�UVTCKPU�
%�*�*G,�CPF�$�%������-NGGDGTIGT�GV�CN��������

CPF�5�&�TCV�UWDUVTCKPU�
%QUVC�GV�CN���������JCXG�DGGP�UJQYP�VQ�RQUUGUU�URGEKHKE�IGPGVKE

UWUEGRVKDKNKV[�VQ�JKIJ�NGXGNU�QH�1 �
��RRO����+P�VJG�ECUG�QH�VJG�OKEG��VJG�TGURQPUKXG�UVTCKP�KU�

UGXGP�VKOGU�
CV�VJG���J�RQUVGZRQUWTG�RGCM��CU�UWUEGRVKDNG�CU�VJG�FCVCDCUGU�KP�CPKOCNU�CPF�

RCTVKEWNCTN[��KP�JWOCPU�YKVJ�TGICTF�VQ�VJGUG�CPVKQZKFCPVU�CTG�SWKVG�NKOKVGF���5WRRNGOGPVCVKQP

CPF�FGRTKXCVKQP�UVWFKGU�YKVJ�XKVCOKPU�%�CPF�'�JCXG�UJQYP�VJCV�VJGUG�CPVKQZKFCPVU�JCXG�UQOG

TQNG�KP�RTQVGEVKPI�CICKPUV�VJG�GHHGEVU�QH�1 �KP�CPKOCNU�
'NUC[GF�GV�CN���������5NCFG�GV�CN���������

%TKUUOCP�GV�CN���������CPF�KP�JWOCPU�
%JCVJCO�GV�CN�����������1H�VJG�CPKOCN�OQFGNU�

CUEQTDCVG�FGRTKXGF�IWKPGC�RKIU�CRRGCT�VQ�JCXG�$#.�CUEQTDCVG�NGXGNU�OQUV�NKMG�JWOCPU��YKVJ�C

RTQVGKP�RGTOGCDKNKV[�TGURQPUG�
YKVJQWV�GZGTEKUG�KP�VJG�CPKOCN��XGT[�UKOKNCT�VQ�VJG�JWOCP

GZRQUGF�VQ�VJG�UCOG�EQPEGPVTCVKQP�
����RRO�1 �HQT���J��YKVJ�GZGTEKUG���*QYGXGT��%TKUUOCP�

GV�CN��
������CNUQ�TGUKUVCPV�UVTCKP�HQT�VJG�2/0�TGURQPUG�VQ���RRO�1 ��VJG�RTQVGKP�TGURQPUG�KU�

VYKEG�
CV����J�RQUVGZRQUWTG��VJCV�QH�VJG�TGUKUVCPV�UVTCKP���+P�VJG�5�&�UWDUVTCKP��RTQVGKP

GZVTCXCUCVKQP�KPVQ�VJG�CNXGQNCT�NWOGP�KOOGFKCVGN[�RQUVGZRQUWTG�KU�����JKIJGT�KP�VJG

TGURQPUKXG�UVTCKP�VJCP�VJG�TGUKUVCPV�
PQ�QVJGT�VKOG�RQKPVU�YGTG�GZCOKPGF��

*WOCPU�JCXG�CP�QTFGT�QH�OCIPKVWFG�NGUU�CUEQTDCVG�KP�$#.�HNWKF�CU�EQORCTGF�VQ�VJG

TCV��DWV�VJG[�JCXG�PGCTN[�VYKEG�VJG�INWVCVJKQPG��HQWT�VKOGU�VJG�WTKE�CEKF��CPF����VKOGU�VJG

XKVCOKP�'��CU�PQTOCNK\GF�VQ�NKRKF�2�UWTHCEVCPV�
5NCFG�GV�CN���������
6CDNG��������*QYGXGT��QP�C

$#.�FGTKXGF�EGNN�RTQVGKP�DCUKU��VJG�TCVKQU�ENGCTN[�HCXQT�VJG�TCV�HQT�CNN�QH�VJGUG�CPVKQZKFCPVU�

YKVJ�VJG�GZEGRVKQP�QH�WTKE�CEKF��YJKEJ�KU�IGPGTCNN[�PQV�JKIJ�KP�TCVU�DGECWUG�QH�URGEKGU

FKHHGTGPEGU�KP�RTQVGKP�CPF�RTKOG�PWENGQVKFG�ECVCDQNKUO�
WTGC�DGKPI�VJG�OCLQT�PKVTQIGPQWU
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(KIWTG������ %QORQUKVG�QH�FCVC�HTQO�5NCFG�GV�CN��
�������-QTGP�GV�CN��
����D���CPF
%TKUUOCP�GV�CN��
������EQORCTKPI�DCUCN�DTQPEJQCNXGQNCT�NCXCIG�
$#.�
CUEQTDCVG�NGXGNU�
#��VQ�Q\QPG�KPFWEGF�EJCPIGU�KP�$#.�RTQVGKP�
$����1\QPG�
GZRQUWTGU�
����RRO����J�����VQ����J�$#.��QH�JWOCPU�
GZRQUGF�YKVJ
GZGTEKUG���TCVU�
GZRQUGF�TGUVKPI���CPF�IWKPGC�RKIU�
GZRQUGF�TGUVKPI��YKVJ

CUEQTDKE�CEKF�=#* ?�FGHKEKGPV��CPF�YKVJQWV�
PQTOCN��#* �FGHKEKGPE[�

� �
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(KIWTG������ %QORQUKVG�QH�FCVC�EQORCTKPI�RQN[OQTRJQPWENGCT�NGWMQE[VGU�QDVCKPGF�D[
DTQPEJQCNXGQNCT�NCXCIG����VQ����J�CHVGT�Q\QPG�
1 ��GZRQUWTG�
����RRO����J�

�

QH�JWOCPU�
YKVJ�GZGTEKUG��
-QTGP�GV�CN�������D��VQ�VJQUG�QH�TCVU�GZRQUGF�VQ
1 �
����VQ�����RRO��CV�TGUV�QT�J[RGTXGPVKNCVGF�YKVJ�ECTDQP�FKQZKFG�
%1 �

� �


6GRRGT�GV�CN���������

D[�RTQFWEV�HQT�TCVU����6JG�IWKPGC�RKI�OQUV�ENQUGN[�TGUGODNGU�VJG�JWOCP�HQT�CUEQTDCVG���$GECWUG

VJGUG�CPVKQZKFCPVU�CTG�VJQWIJV�VQ�HWPEVKQP�KP�VJG�FGHGPUG�CICKPUV�QZKFCPV�EJCNNGPIG��KV�YQWNF

CRRGCT�ETKVKECN�VQ��CRRTGEKCVG�VJGKT�RTGUGPEG�CPF�HWPEVKQP�YJGP�CVVGORVKPI�VQ�KPVGTRTGV�FCVC�HQT

GZVTCRQNCVKQP���7PHQTVWPCVGN[��VJG�TGRQTVGF�VJCV�TGFWEGF�CUEQTDCVG�NGXGNU�KP�$#.�HNWKF�
���J

RQUVGZRQUWTG��KPETGCUG�KP�VJG�JWOCP��YJGTGCU�VJQUG�NGXGNU�FGETGCUG�KP�VJG�TCV���9JGVJGT�VJKU

TGNCVGU�VQ�VJG�FKUVKPEVN[�FKHHGTGPV�DCUCN�NGXGNU�QH�VJKU�XKVCOKP�CPF�KU�CUUQEKCVGF�YKVJ�VJG�FKURCTCVG

RTQVGKP�TGURQPUKXGPGUU�
KIPQTKPI�GZGTEKUG��KU�WPENGCT�DGECWUG�FGHKEKGPE[�KP�CPKOCNU�
IWKPGC

RKIU��CRRGCTU�OQTG�ETKVKECN�VQ�VJG�TGURQPUKXGPGUU�CV�NQY�
CODKGPV�NKMG��EQPEGPVTCVKQPU�VJCP�CV

JKIJGT�EQPEGPVTCVKQPU�
����RRO����#NVJQWIJ�KV�YQWNF�CRRGCT�VJCV�XKVCOKP�%�KU�KPXQNXGF�KP�VJG

KPVGTRNC[�DGVYGGP�1 �CPF�VJG�GZRQUGF�UWDLGEV�
JWOCP�QT�CPKOCN���VJGTG�KU�PQV�HWNN�EQJGTGPEG�QH�

VJG�FCVC���(QT�GZCORNG��*CVEJ�GV�CN��
������UJQYGF�VJCV�VJG�TCDDKV�YCU�VJG�NGCUV�TGURQPUKXG�VQ

1 �KP�VGTOU�QH�$#.�RTQVGKP��DWV�VJKU�URGEKGU�JCU�COQPI�VJG�NQYGUV�VKUUWG�NGXGNU�QH�XKVCOKP�%�


5NCFG�GV�CN�����������*QYGXGT��TCDDKVU�CRRCTGPVN[�JCXG�C�NQY�RTQRGPUKV[�VQ�HQTO�NKRKF



�8
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RGTQZKFGU�
#TCMCYC�GV�CN����������CP�GZRGEVGF�RTQFWEV�QH�NWPI�NKRKF�1 �KPVGTCEVKQP�
2T[QT��

��������6JWU��VQ�KPVGTRTGV�KPVGTURGEKGU�UGPUKVKXKV[�QPN[�KP�VGTOU�QH�DCUCN�CPVKQZKFCPV�NGXGNU�

JQYGXGT�VGORVKPI�VJKU�OC[�DG��YQWNF�DG�QXGTN[�UKORNKUVKE�CPF�RTGOCVWTG�CV�VJKU�VKOG��

������� 2TQNQPIGF�'ZRQUWTG�5VWFKGU
6JG�RTGXKQWU�UGEVKQPU�QH�VJKU�VGZV�JCXG�WVKNK\GF�NWPI�HWPEVKQP�TGURQPUGU�VQ�CEWVG

1 �GZRQUWTG�KP�CP�CVVGORV�VQ�GNWEKFCVG�VJG�TGNCVKXG�UGPUKVKXKV[�COQPI�NCDQTCVQT[�VGUV�URGEKGU�CPF�

JWOCPU�CPF��VJGTGD[��VQ�EQORNGVG�VYQ�EQTPGTU�QH�VJG�RCTCNNGNQITCO�RCTCFKIO�
(KIWTG�������

$GECWUG�CEWVG�TGURQPUGU�TGRTGUGPV�QPN[�RCTV�QH�VJG�GZVTCRQNCVKQP�RCTCFKIO��VGORQTCN�DCUGF

GZRQUWTG�TGURQPUKXGPGUU�CNUQ�YKNN�DG�EQPUKFGTGF��FGURKVG�VJG�TGNCVKXG�RCWEKV[�QH�EQORCTCVKXG

FCVC�DGVYGGP�NCDQTCVQT[�CPKOCNU�CPF�JWOCPU�HQT�RTQNQPIGF�GZRQUWTGU���#ICKP��KP�CP�GHHQTV�VQ

DGUV�GZVTCEV�URGEKGU�URGEKHKE�TGURQPUG�FKHHGTGPEGU��VJG�ETKVGTKWO�HQT�UGNGEVKQP�QH�UVWFKGU�YCU

UKOKNCTKV[�KP�GZRQUWTG�UEGPCTKQ���6JG�FKUEWUUKQP�YKNN�HQEWU�QP�TGNCVKXG�CFCRVCDKNKV[�QH�CEWVG

HWPEVKQPCN�EJCPIGU�CPF�CUUQEKCVGF�$#.�FGTKXGF�HKPFKPIU�CHVGT�TGRGCVGF�GZRQUWTGU�CPF�VJG

EQJGTGPEG�QH�VJG�HKPFKPIU�HTQO�RTQNQPIGF�JWOCP�CPF�CPKOCN�GZRQUWTG�UVWFKGU�CPF

GRKFGOKQNQIKECN�TGUWNVU�

.WPI�(WPEVKQP�5VWFKGU
4GXGTUCN�
�CVVGPWCVKQP���QH�RWNOQPCT[�HWPEVKQP�FGETGOGPVU�WUKPI�C�UEGPCTKQ�QH

TGRGCVGF�GZRQUWTG�VQ�1 �JCU�DGGP�TGRQTVGF�HQT�DQVJ�JWOCPU�CPF�NCDQTCVQT[�CPKOCNU���#V�NGCUV�

PKPG�UVWFKGU�DGVYGGP������CPF������JCXG�FQEWOGPVGF�VJCV��HQT�TGRGCVGF�GZRQUWTGU�DGVYGGP

����CPF�����RRO�1 �
��J�FC[��WR�VQ���FC[U���URKTQOGVTKE�EJCPIGU�YGTG�OQUV�UGXGTG�QP�VJG�HKTUV�

QT�UGEQPF�FC[�QH�GZRQUWTG��YCPGF�QXGT�VJG�PGZV���FC[U�QH�GZRQUWTG��CPF��D[�VJG�HKHVJ�FC[��JCF

TGVWTPGF�VQ�EQPVTQN�RTGGZRQUWTG�NGXGNU�
%JCRVGT����5GEVKQP������������+P�VJG�QPN[�CPKOCN�UVWF[

WUKPI�C�UKOKNCT�GZRQUWTG�RTQVQEQN�CPF�CPCNQIQWU�GZRGTKOGPVCN�FGUKIP��6GRRGT�GV�CN��
�����

UJQYGF�VJCV�TCVU�KPKVKCNN[�FKURNC[GF�C�VCEJ[RPGKE�TGURQPUG�VQ�1 �VJCV�CVVGPWCVGF�CHVGT���

EQPUGEWVKXG�FC[U�QH�GZRQUWTG��C�RCVVGTP�SWKVG�UKOKNCT�VQ�VJCV�QH�JWOCPU���'ZRQUWTGU�YGTG�HQT

�����J�CPF�KPENWFGF�EJCNNGPIG�YKVJ�%1 �FWTKPI�CNVGTPCVG����OKP�RGTKQFU�VQ�CWIOGPV�XGPVKNCVKQP�


��VQ���¥�TGUVKPI� ��YJKEJ�KU�GSWKXCNGPV�VQ�NKIJV�GZGTEKUG�KP�JWOCPU����#U�KP�VJG�JWOCP'

UVWFKGU��VJG�HWPEVKQPCN�EJCPIGU�YGTG�NCTIGUV�QP�&C[���QT����FGRGPFKPI�QP�VJG�RCTCOGVGT�CPF�VJG

1 �EQPEGPVTCVKQP�
�����������CPF������RRO����#VVGPWCVKQP�QH�VJG�EJCPIGU�KP�UJCRG�EQPUVCPV�QH�

VJG�HNQY�XQNWOG�EWTXG�QH�VJG�TCVU�CNUQ�YCU�QDUGTXGF�QXGT�VJKU�RGTKQF���6JWU��WPFGT�CPCNQIQWU

EQPFKVKQPU�QH�GZRQUWTG��DQVJ�VJG�JWOCPU�CPF�VJG�TCVU�GZJKDKVGF�UKOKNCT�KPKVKCN�HWPEVKQPCN

TGURQPUGU�VQ�1 �YKVJ�HWNN�CPF�MKPGVKECNN[�UKOKNCT�TGXGTUCN�QH�GHHGEVU���

/QTG�FKHHKEWNV�KU�VJG�FKTGEV�EQORCTKUQP�DGVYGGP�JWOCP�CPF�CPKOCN�NWPI�HWPEVKQP

TGURQPUGU�VQ�RTQNQPIGF�
UGXGTCN�YGGM��1 �GZRQUWTG��NCTIGN[�DGECWUG�QH�VJG�NKOKVGF�CXCKNCDKNKV[�

QH�EQPVTQNNGF�JWOCP�UVWF[�FCVC���+P�VJG�QPN[�UVWF[�QH�KVU�MKPF��$GPPGVV�
������GZRQUGF

���JWOCP�UWDLGEVU�CV�TGUV�VQ�����QT�����RRO�1 �HQT���J�FC[����FC[U�YGGM�HQT����EQPUGEWVKXG�

YGGMU���#NVJQWIJ�PQ�GHHGEVU�YGTG�FKUEGTPCDNG�GCTN[�KP�VJG�GZRQUWTG��VJGTG�CRRGCTGF�VQ�DG

UOCNN��DWV�UKIPKHKECPV�1 �KPFWEGF�TGFWEVKQPU�KP�('8 �
CPF�UOCNN��PQPUKIPKHKECPV�TGFWEVKQPU�KP� �

(8%���RCTVKEWNCTN[�KP�VJG�NCUV�YGGMU�QH�VJG�UVWF[���6JKU�TGFWEVKQP�KP�('8 �OQTG�NKMGN[�YQWNF�

TGHNGEV�QDUVTWEVKXG�EJCPIGU�YKVJKP�VJG�NWPI�CV�VJGUG�RQKPVU�NCVG�KP�VKOG�TCVJGT�VJCP�VJG�RCKP�

OGFKCVGF�TGFWEVKQPU�VJCV�CTG�UGGP�YKVJ�CEWVG�1 �GZRQUWTG��YJKEJ�CVVGPWCVG�CHVGT�C�HGY�FC[U�QH�

GZRQUWTG���6JG�NCEM�QH�EQPEGPVTCVKQP�TGNCVGF�FGETGOGPVU�KP�('8 �CPF�(8%�KU�UQOGYJCV�

WPUGVVNKPI��DWV��TGICTFNGUU��CHVGT���RQUVGZRQUWTG�YGGMU�KP�ENGCP�CKT��CNN�OGCUWTGF�GHHGEVU�JCF

TGXGTUGF����
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200 Rat, Light, 0.35 ppm
Tepper et al. (1989)

Rat, Light, 0.5 ppm
Tepper et al. (1989)

Rat, Light, 1.0 ppm
Tepper et al. (1989)

Human, Moderate,  0.35 ppm
Folinsbee et al. (1980)

Human, Light, 0.5 ppm
Hackney et al. (1977)

Human, Moderate, 0.5 ppm
Folinsbee et al. (1980)

Rat

Human

8-57

7PHQTVWPCVGN[��VJGTG�CTG�PQ�FKTGEVN[�RCTCNNGN�CPKOCN�UVWFKGU�VQ�EQORCTG�VQ�VJKU

NKOKVGF�FCVCDCUG���$WV��KH�VJG�VYQ�HQNF�UGPUKVKXKV[�FKHHGTGPEG�DGVYGGP�VJG�TCV�CPF�JWOCP�(8%

TGURQPUG�
UGG�(KIWTG�������KU�CUUWOGF��C�PWODGT�QH�CPKOCN�UVWFKGU�OC[�DG�EQPUKFGTGF

EQORCTCDNG�HQT�VJG�RWTRQUGU�QH�VJKU�FKUEWUUKQP���1P�VJG�QPG�JCPF��TCVU�GZRQUGF�VQ�����QT

����RRO�1 �HQT���J�FC[����FC[U�YGGM�HQT����YGGMU�YGTG�TGRQTVGF�VQ�GZJKDKV�UQOG�FGITGG�QH�

UOCNN�CKTYC[�QDUVTWEVKQP�DCUGF�QP�VJG�/'(8�EWTXGU��DWV�NKVVNG��KH�CP[��TGFWEVKQP�KP�(8%�QT

&. �YCU�QDUGTXGF�
%QUVC�GV�CN�����������1VJGTU�JCXG�TGRQTVGF�CPCNQIQWU�OCTIKPCN�KPETGCUGU�KP%1

TCV�6.%�QT�KVU�EQORQPGPV�XQNWOGU�
$CTVNGVV�GV�CN���������%QUVC�GV�CN���������4CWD�GV�CN��������

QT�KP�TGIKQPCN�4 �
;QMQ[COC�GV�CN���������CHVGT�KPVGTOKVVGPV�QT�EQPVKPWQWU�GZRQUWTGU�VQ������CY

RRO�1 �HQT���VQ����YGGMU��YJKEJ�YQWNF�PQV�DG�WPGZRGEVGF�YKVJ�FKUVCN�CKTYC[�QT�NWPI�FCOCIG���

#EVWCN�RCVJQNQI[�KP�VJG�FKUVCN�NWPI�VGPFU�VQ�DG�HQECN�CPF�FKHHKEWNV�VQ�EQTTGNCVG�RTGEKUGN[�YKVJ�VJG

OCTIKPCN�HWPEVKQPCN�KORCKTOGPV���

(KIWTG������ %QORCTKUQP�QH�EJCPIGU�KP�HQTEGF�XKVCN�ECRCEKV[�KP�JWOCPU�
NGHV�QTFKPCVG�
CPF�HTGSWGPE[�QH�DTGCVJKPI�KP�TCVU�
TKIJV�QTFKPCVG��YKVJ�WR�VQ���EQPUGEWVKXG
FC[U�QH�Q\QPG�
1 ��GZRQUWTG���&CVC�CTG�GZRTGUUGF�CU�RGTEGPV�QH�VJG�EQPVTQN

�

TGURQPUG���4KIJV�JCPF�NGIGPF�KPFKECVGU�URGEKGU��GZGTEKUG�NGXGN�
1 �EQPEGPVTCVKQP��CPF�VJG�TGHGTGPEG���*WOCP�FCVC�CTG�RNQVVGF�YKVJ�UQNKF

�

NKPGU�CPF�QRGP�U[ODQNU��YJGTGCU�TCV�FCVC�CTG�RNQVVGF�YKVJ�DTQMGP�NKPGU�CPF
ENQUGF�U[ODQNU�
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6JG�NKOKVGF�HWPEVKQPCN�FCVC�CXCKNCDNG�KP�OQPMG[U�IGPGTCNN[�CITGG�YKVJ�VJG�RCVVGTP�QH

FKUVCN�NWPI�RCVJQRJ[UKQNQI[�TGRQTVGF�KP�TCVU���9JGP�GZRQUGF�VQ�����RRO�1 �HQT����FC[U�


��J�FC[���OQPMG[U�GZJKDKVGF�C�UNKIJV�KPETGCUG�KP�NWPI�FKUVGPUKDKNKV[�
'WUVKU�GV�CN����������

.KMGYKUG��OQPMG[U�GZRQUGF�VQ������RRO�
��J�FC[�HQT����OQ��GZJKDKVGF�KPETGCUGF�EJGUV�YCNN


DWV�PQV�NWPI��EQORNKCPEG�CPF�NWPI�XQNWOGU��YJKEJ�YCU�OQUV�OCTMGF�KP�VJG�OQPMG[U�GZRQUGF

VQ�1 �QPN[�KP�CNVGTPCVG�OQPVJU�FWTKPI�VJCV����OQ�RGTKQF�
6[NGT�GV�CN�����������4GECNN��JQYGXGT��

VJCV�NKVVNG�QT�PQ�EJCPIG�KP�NWPI�GNCUVKEKV[�JCU�DGGP�CUUQEKCVGF�YKVJ�EQPVTQNNGF�1 �GZRQUWTGU�KP�

JWOCPU��YJGVJGT�VJG�GZRQUWTGU�CTG�CEWVG�QT�TGRGCVGF���1P�VJG�QVJGT�JCPF��JKIJGT

EQPEGPVTCVKQPU�
�����RRO�HQT���[GCT��TGUWNVGF�KP�VJG�CNVGTCVKQP�QH�FKUVCN�CKTYC[�OGEJCPKEU�KP

GZRQUGF�OQPMG[U��CU�INGCPGF�HTQO�NQECN�TGUKUVCPEGU�OGCUWTGF�WUKPI�QUEKNNCVQT[�OGVJQFU�

CICKP��VJKU�KU�KP�IGPGTCN�CITGGOGPV�YKVJ�VJG�RTGUGPEG�QH�FKUVCN�NWPI�KPLWT[�QT�FKUGCUG��

/QTRJQOGVTKE�CPCN[UGU�QH�VJG�GPF�CKTYC[U�CPF�FKUVCN�NWPI�TGIKQPU�QH�1 �GZRQUGF�OQPMG[U�

EQPUKUVGPVN[�UJQY�CNVGTGF�EGNN�RTQHKNGU�CPF�KPVGTUVKVKCN�TGUVTWEVWTKPI��GXGP�YJGP�HWPEVKQPCN

EJCPIGU�CTG�OCTIKPCN��YJKEJ��NKMG�KP�VJG�TCV��NKMGN[�TGHNGEVU�VJG�NCTIG�HWPEVKQPCN�TGUGTXG�QH�VJG

KPVGITCVGF�NWPI���6JWU��CNVJQWIJ�VJGUG�EQNNGEVKXG�FCVC�HTQO�UWDEJTQPKE�CPKOCN�UVWFKGU�UWIIGUV�C

TGCUQPCDN[�JQOQNQIQWU�FKUVCN�NWPI�TGURQPUG�VQ�1 ��OCP[�QH�VJGUG�NKPMCIGU�KP�HWPEVKQPCN�

QWVEQOGU�TGOCKP�WPEGTVCKP�KP�VGTOU�QH�YJCV�VQ�CPVKEKRCVG�KP�VJG�JWOCP�TGURQPUG�

%NGCTN[��VJG�SWGUVKQP�QH�RQVGPVKCN�NWPI�KORCKTOGPV�TGUWNVKPI�HTQO�C�PGCT�NKHGVKOG

GZRQUWTG�VQ�1 �TCPMU�COQPI�VJG�OQUV�RTGUUKPI�EQPEGTPU�CDQWV�VJKU�VQZKECPV���6JG�CPKOCN�FCVC��

CNVJQWIJ�FGOQPUVTCVKPI�VJCV�EJTQPKE�1 �GZRQUWTG�ECP�KPFWEG�EJCPIGU�KP�VJG�UVTWEVWTG�CPF�

HWPEVKQP�QH�VJG�NWPI��JCXG�[GV�VQ�RTQXKFG�GXKFGPEG�QH�RQVGPVKCN�FKUGCUG�QT�FKUCDKNKV[�KP�JWOCPU

GZRQUGF�VQ�1 �QXGT�RTQNQPIGF�RGTKQFU�QH�VJGKT�NKXGU���6JG�GZKUVKPI�GRKFGOKQNQIKE�UVWFKGU�


%JCRVGT����5GEVKQP���������VQQ��OGTGN[�RTQXKFG�UWIIGUVKXG�GXKFGPEG�VJCV�RGTUKUVGPV�QT

RTQITGUUKXG�FGVGTKQTCVKQP�KP�NWPI�HWPEVKQP�OC[�DG�CUUQEKCVGF�YKVJ�NQPI�VGTO�QZKFCPV�RQNNWVCPV

GZRQUWTG�
&GVGNU�GV�CN�����������������&GVGNU�CPF�EQYQTMGTU�
������TGRQTVGF�FGETGOGPVU�KP

('8 �CPF�PKVTQIGP�YCUJQWV�CETQUU�CNN�CIG�ITQWRU�KP�CTGCU�YJGTG�QZKFCPV�RQNNWVKQP�KU�JKIJ���

5KOKNCTN[��CPCN[UKU�QH�VJG�RWNOQPCT[�HWPEVKQP�FCVC�HTQO�VJG�0CVKQPCN�*GCNVJ�CPF�0WVTKVKQP

'ZCOKPCVKQP�5WTXG[�
0*#0'5��++�UJQYGF�NQUU�QH�NWPI�HWPEVKQP�YJGP�CPPWCN�CXGTCIGU

QHCODKGPV�1 �GZEGGFGF������RRO�
5EJYCTV\����������6JKU�RCVVGTP�QH�KORCKTOGPV�KU�EQPUKUVGPV�

SWCNKVCVKXGN[�YKVJ�VJG�EJTQPKE�CPKOCN�UVWFKGU�
%QUVC�GV�CN����������

5VWFKGU�QH�+PHNCOOCVKQP�CPF�#PVKQZKFCPV�%QPVGPV�QH�VJG�$TQPEJQCNXGQNCT�.CXCIG�(NWKF
6JG�XKTVWCN�CDUGPEG�QH�JWOCP�$#.�UVWF[�FCVC�CHVGT�TGRGCVGF�QT�RTQNQPIGF�GZRQUWTGU

VQ�1 �JKPFGTU�VJG�EQORCTKUQP�QH�PQPCEWVG�JWOCP�CPF�CPKOCN�KPHNCOOCVQT[�TGURQPUGU���

*QYGXGT��VJG�TGEGPV�UVWF[�QH�&GXNKP�GV�CN��
������UWIIGUVU�VJCV�VJG�2/0�CPF�RTQVGKP�TGURQPUGU

VQ�TGRGCVGF�FCKN[�GZRQUWTGU�VQ�����RRO�1 �
��J�YKVJ�+'�HQT���EQPUGEWVKXG�FC[U��CVVGPWCVG��OWEJ�

CU�FQ�VJG�HWPEVKQPCN�TGURQPUGU���*GPEG��HQT�OQUV�QH�VJG�$#.�RCTCOGVGTU�
YKVJ�VJG�GZEGRVKQP�QH

NCEVCVG�FGJ[FTQIGPCUG�CEVKXKV[�=C�OCTMGT�QH�EGNN�KPLWT[?���VJGTG�KU�KPFGGF�CP�CRRCTGPV�TGXGTUCN�QH

CEWVG�KPHNCOOCVKQP�YJGP�GZRQUWTGU�CTG�EQPVKPWGF�QXGT�VJG���FC[�GZRQUWTG�RGTKQF���4CV�UVWFKGU

NCTIGN[�CRRGCT�VQ�UJQY�UKOKNCT�CVVGPWCVKQP�VQ�1 ��DWV�VJKU�TGURQPUG�UGGOU�VQ�DG�KPHNWGPEGF�D[�

GZRQUWTG�RCVVGTPU�QT�EQPFKVKQPU�
$CUUGVV�GV�CN���������6GRRGT�GV�CN���������8CP�$TGG�GV�CN��

��������6JG�UVWF[�YKVJ�VJG�OQUV�UKOKNCT�FGUKIP�VQ�VJG�JWOCP�RTQVQEQN�
6GRRGT�GV�CN��������

UJQYGF�UQOG�TGFWEVKQP�KP�$#.�RTQVGKP�YKVJ�TGRGCVGF�GZRQUWTG�KPXQNXKPI�KPVGTOKVVGPV

J[RGTXGPVKNCVKQP�YKVJ�%1 ��DWV�QXGT�VJG���FC[�RGTKQF��VJG�RTQVGKP�NGXGNU�TGOCKPGF�UKIPKHKECPVN[�

GNGXCVGF��EGNNU�YGTG�PQV�GXCNWCVGF�KP�VJKU�UVWF[���+PVGTGUVKPIN[��XKVCOKP�%�CPF�INWVCVJKQPG�NGXGNU
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KP�VJG�$#.�HNWKF�KPETGCUGF�QXGT�VJG���FC[�EQWTUG�QH�GZRQUWTG��C�TGURQPUG�EQPUKUVGPV�YKVJ�CP

WPTGIWNCVGF�CPVKQZKFCPV�TQNG�KP�VJG�CFCRVCVKXG�OGEJCPKUO���8CP�$TGG�CPF�EQYQTMGTU�
�������QP

VJG�QVJGT�JCPF��TGRQTVGF�VJCV���EQPUGEWVKXG�FC[U�
���J�FC[��QH�����RRO�1 �TGUWNVGF�KP�EQORNGVG�

TGXGTUCN�QH�DQVJ�$#.�CNDWOKP�CPF�2/0�OGCUWTGU�VQ�VJG�EQPVTQN�XCNWGU���+V�UJQWNF�DG�PQVGF�

JQYGXGT��VJCV�QVJGT�DKQOCTMGTU�CPF�OGFKCVQTU�YKVJKP�VJG�$#.�YGTG�PQV�HWNN[�TGEQXGTGF��YJKEJ

OKIJV�UWIIGUV�C�UNQYGT�TGXGTUCN�VKOG�HTCOG�QT�EQPVKPWGF�1 �KPFWEGF�RCVJQIGPGUKU��C�EQPENWUKQP�

QH�VJG�6GRRGT�GV�CN��
������UVWF[��

�+P�IWKPGC�RKIU�OCFG�FGHKEKGPV�KP�XKVCOKP�%�CPF�GZRQUGF�VQ�1 �
����������QT�

����RRO��EQPVKPWQWUN[�HQT���FC[U��CVVGPWCVKQP�QH�VJG�HWPEVKQPCN�CPF�KPHNCOOCVQT[�GPFRQKPVU

CRRGCTGF�PGCTN[�EQORNGVG�KP�URKVG�QH�VJG�FGHKEKGPE[�
-QFCXCPVK�GV�CN�����������1VJGT

CPVKQZKFCPVU��PQV�CNVGTGF�DCUCNN[��YGTG�WPTGIWNCVGF�OQTG�D[�VJG�1 �EJCNNGPIG��VJG�UOCNN�TGUKFWCN�

TGUGTXQKTU�QH�CUEQTDCVG��YJKEJ�RGTUKUVGF�KP�VJG�PGCTN[�����FGHKEKGPE[�UVCVG�QH�VJG�CPKOCNU��YGTG

CRRCTGPVN[�OQDKNK\GF�VQ�VJG�UKVG�QH�KPLWT[��CNNQYKPI�TGRCKT�VQ�RTQEGGF���.KMGYKUG��EJTQPKECNN[

GZRQUGF�TCVU�JCXG�GNGXCVGF�$#.�CUEQTDCVG�KPFKECVKXG�QH�VJG�QZKFCPV�DWTFGP�CPF�VJG�QPIQKPI

TGRCKT�
)TQUG�GV�CN�����������2TQNQPIGF�GZRQUWTGU�WR�VQ����OQ�CRRGCT�VQ�UWUVCKP�C�NQY�ITCFG

KPVGTUGRVCN�KPHNCOOCVKQP�CPF�GXKFGPEG�QH�NWPI�OCVTKZ�TGOQFGNKPI�KP�DQVJ�TCVU�CPF�OQPMG[U�

UWIIGUVKPI�VJCV�JWOCPU�YQWNF�DGJCXG�UKOKNCTN[���*QYGXGT��UWEJ�FCVC�CTG�PQV�RTGUGPVN[

CXCKNCDNG�HTQO�JWOCPU�

��� 3WCPVKVCVKXG�'ZVTCRQNCVKQP�QH�#EWVG�1\QPG�'HHGEVU
����� +PVTQFWEVKQP

#FXCPEGU�KP�FQUKOGVT[�UKPEG�VJG�RTGXKQWU�1 �ETKVGTKC�FQEWOGPV�
7�5��'PXKTQPOGPVCN�

2TQVGEVKQP�#IGPE[��������HCNN�KPVQ�HKXG�OCLQT�CTGCU���
���ITGCVGT�UQRJKUVKECVKQP�QH�OQFGN

CRRNKECVKQPU�
G�I���1XGTVQP�GV�CN���������/GTEGT�GV�CN����������
���VJG�CRRGCTCPEG�QH

GZRGTKOGPVCN�WRVCMG�FCVC�VJCV�ECP�DG�EQORCTGF�VQ�OQFGN�RTGFKEVKQPU�
9KGUVGT�GV�CN��������

������������*CVEJ�GV�CN���������)GTTKV[�GV�CN����������������������
���GZRGTKOGPVU�URGEKHKECNN[

FGUKIPGF�VQ�GUVKOCVG�OQFGN�RCTCOGVGTU�
*W�GV�CN�������D���
���C�DGVVGT�WPFGTUVCPFKPI�QH�VJG

TQNG�QH�1 �KP�VJG�NKSWKF�NKPKPIU�CPF�VKUUWGU�QH�VJG�46�
2T[QT���������CPF�
���C�DGVVGT�

WPFGTUVCPFKPI�QH�CPCVQOKECN�CURGEVU�
/GTEGT�GV�CN�����������6JG�TQNG�QH�VJGUG�CFXCPEGU�KP

KPVGTURGEKGU�FQUKOGVTKE�GZVTCRQNCVKQP�HQNNQYU�

9KVJ�VJG�KPHQTOCVKQP�CXCKNCDNG�HQT�TCVU��TGCUQPCDN[�TGNKCDNG�RTGFKEVKQPU�QH�VJG�HNWZ�QH

1 �VQ�VJG�CKT�NKSWKF�NKPKPI�KPVGTHCEG�QH�VQZKEQNQIKECNN[�KORQTVCPV�TGIKQPU��UWEJ�CU�VJG�%#4��KU�

RQUUKDNG���6JGTG�CTG�VYQ�OCKP�KPXGUVKICVKQPU�VJCV�OCMG�VJKU�HGCUKDNG���
���*CVEJ�GV�CN��
������

YJQ�GUVKOCVGF�VJG�RGTEGPV�WRVCMG�CPF�VJG�HTCEVKQP�QH�VJG�TGVCKPGF�1 �VJCV�KU�KP�VJG�746��

VTCEJGC��CPF�NWPI�QH�TCVU��CPF�
���2KPMGTVQP�GV�CN��
������
YKVJ�GNCDQTCVKQP�D[�/KNNGT�GV�CN��

������YJQ�KNNWUVTCVGF�VJG�DCUKE�EQTTGEVPGUU�QH�OQFGNKPI�CUUWORVKQPU�HQT�XGPVKNCVQT[�WPKVU���
6JG

LWFIOGPV�QH�DCUKE�EQTTGEVPGUU�KU�DCUGF�QP�VJG�CUUWORVKQP�VJCV�VJG�FQUG�ECWUKPI�VJG�TGURQPUG�KU

RTQRQTVKQPCN�VQ�VJG�HNWZ�QH�1 �VQ�VJG�CKT�NKSWKF�NKPKPI�KPVGTHCEG����7UKPI�VJKU�KPHQTOCVKQP��

TGIKQPCN�OCUU�VTCPUHGT�EQGHHKEKGPVU�EQWNF�DG�GUVKOCVGF��YJKEJ�YQWNF�CNNQY�VJG�RTGFKEVKQP�QH

NQECN�TGURKTCVQT[�VTCEV�1 �FQUGU�KP�TCVU�GZRQUGF�WPFGT�IGPGTCN�EQPFKVKQPU��

6JG�TGUWNVU�QH�VJG�KPXGUVKICVKQP�QH�*W�GV�CN��
����D��ECP�DG�WUGF�VQ�GUVKOCVG�746

CPF�6$�OQFGN�RCTCOGVGTU��DWV�OC[�PQV�DG�UGPUKVKXG�GPQWIJ�VQ�FGVGTOKPG�RWNOQPCT[�TGIKQP

RCTCOGVGTU���+H�WRVCMG�KU�PQV�EQPHKPGF�VQ�VJG�746�CPF�6$U��VJGP�VJGKT�OCUU�VTCPUHGT�EQGHHKEKGPVU

CNQPG�YQWNF�PQV�DG�UWHHKEKGPV�VQ�CEEQWPV�HQT�VQVCN�46�WRVCMG�
G�I���CU�OGCUWTGF�D[�9KGUVGT

GV�CN��=����?�QT�)GTTKV[�GV�CN��=����?���CPF�VJG�FKHHGTGPEG�KP�RTGFKEVGF�
YKVJQWV�RWNOQPCT[
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TGIKQP�WRVCMG��CPF�GZRGTKOGPVCN�WRVCMGU�EQWNF�DG�WUGF�VQ�GUVKOCVG�VJG�RWNOQPCT[�TGIKQP�OCUU

VTCPUHGT�EQGHHKEKGPV���7PHQTVWPCVGN[��PQ�FQUKOGVT[�FCVC�HQT�VJG�JWOCP�RWNOQPCT[�TGIKQP�CTG

CXCKNCDNG��

&GURKVG�NKOKVCVKQPU��VJG�1 �FQUKOGVT[�FCVC�VJCV�JCXG�DGGP�QDVCKPGF�QXGT�VJG�RCUV�

UGXGTCN�[GCTU��EQWRNGF�YKVJ�VJG�CFXCPEGU�KP�OQFGNKPI��UWIIGUV�VJCV�VJGTG�JCU�DGGP�EQPVKPWCN

EQPXGTIGPEG�DGVYGGP�VJG�OQFGN�RTGFKEVKQPU�CPF�GZRGTKOGPVCN�QDUGTXCVKQPU���)KXGP�VJG�OCP[

CTGCU�QH�EQPUKUVGPE[�DGVYGGP�OQFGNU�CPF�GZRGTKOGPVU��KV�KU�XCNWCDNG�VQ�DGIKP�VQ�GORNQ[�VJGUG

OQFGNU�VQ�RTQXKFG�VJG�FQUKOGVTKE�DCUKU�HQT�CPKOCN�VQ�JWOCP�GZVTCRQNCVKQP���1PG�QH�VJG�ITGCVGUV

UQWTEGU�QH�WPEGTVCKPV[�KP�UWEJ�CP�CRRNKECVKQP�QH�FQUKOGVT[�OQFGNU�KU�VJG�NCEM�QH�HWNN

WPFGTUVCPFKPI�QH�VJG�CRRTQRTKCVG�VCTIGV�UKVG�HQT�1 �VQZKEKV[�
G�I���WRRGT�QT�NQYGT�CKTYC[U�QT�

RWNOQPCT[�TGIKQP��VJCV�KPKVKCVGU�C�RCTVKEWNCT�TGURQPUG��GURGEKCNN[�VJG�HWPEVKQPCN�EJCPIGU�KP�VJG

NWPI���*QYGXGT��TGCUQPCDNG�CUUWORVKQPU�ECP�DG�OCFG�VQ�PCTTQY�VJG�VCTIGV�UKVG�

6JG�HKTUV�CRRNKECVKQP�QH�FQUKOGVT[�OQFGNU�IKXGP�KP�5GEVKQP�������KU�CP�GZCOKPCVKQP

QH��FGNKXGTGF�FQUG�XGTUWU�TGURQPUG�YKVJKP�C�IKXGP�URGEKGU���6JKU�KU�HQNNQYGF�KP�5GEVKQP�������D[

UQOG�KPVGTURGEKGU�EQORCTKUQPU�QH�FGNKXGTGF�FQUG�XGTUWU�TGURQPUG�

����� +PVTCURGEKGU�&GNKXGTGF�&QUG�4GURQPUG�
#UUWOKPI�VJCV�EJCPIGU�KP�('8 �KP�JWOCPU�GZRQUGF�VQ�1 �OCKPN[�CTG�VJG�TGUWNV�QH� �

1 �RWNOQPCT[�VKUUWG�FQUG��/KNNGT�GV�CN��
������EQPUVTWEVGF�C�FQUG�TGURQPUG�EWTXG���6JG[�

RNQVVGF�FGETGOGPVU�KP�('8 �XGTUWU�RTGFKEVGF�EWOWNCVKXG�RWNOQPCT[�TGIKQP�1 �VKUUWG�FQUG� �

UECNGF�VQ�DQF[�OCUU�
(KIWTG���������6JG�EQPEGPVTCVKQP�TGURQPUG�FCVC�CTG�HTQO�/E&QPPGNN�GV�CN�


�������KP�YJKEJ�����JGCNVJ[�UWDLGEVU�YGTG�GZRQUGF�VQ����������������������������CPF

�����RRO�1 ���'ZRQUWTG�YCU�HQT�����J�YKVJ�JGCX[�+'���/KNNGT�GV�CN��
������WUGF�VJG�CXGTCIG�

YGKIJV�CPF�JGKIJV�QH�VJG�UWDLGEVU�VQ�GUVKOCVG�VJG�(4%�VJCV�YCU�WUGF�KP�VJG�OQFGN�VQ�UKOWNCVG�1�

FQUG���6JG�GZGTEKUG�DTGCVJKPI�RCTCOGVGT�FCVC�YGTG�WUGF�CNQPI�YKVJ�CP�GUVKOCVG�QH�TGUVKPI

DTGCVJKPI�RCTCOGVGTU���(KIWTG������KU�UKOKNCT�KP�UJCRG�VQ�VJG�EQPEGPVTCVKQP�TGURQPUG�EWTXG�QH

/E&QPPGNN�GV�CN��
��������&KHHGTGPEGU�DGVYGGP�VJGUG�VYQ�EWTXGU��JQYGXGT��CTG�CEEQWPVGF�HQT

D[�VJG�VTCPUNCVKQP�DGVYGGP�GZRQUWTG�EQPEGPVTCVKQP�CPF�1 �FQUG��

#U�CPQVJGT�GZCORNG��2KPMGTVQP�GV�CN��
������GZCOKPGF�VJG�TGNCVKQP�DGVYGGP�CEVWCN

VKUUWG�TGURQPUG�QH�TCVU�EJTQPKECNN[�GZRQUGF�VQ�1 �CPF�C�RTGFKEVKQP�QH�1 �FQUG�CU�C�HWPEVKQP�QH� �

FKUVCPEG�HTQO�VJG�DTQPEJKQNG�CNXGQNCT�FWEV�LWPEVKQP�
$#&,��VQ�XGPVKNCVQT[�WPKVU���7UKPI�VJGUG

FCVC��/KNNGT�CPF�%QPQNN[�
������RNQVVGF�VJG�RTGFKEVGF�1 �FQUG�CPF�VJG�QDUGTXGF�EJCPIG�KP�YCNN�

VJKEMPGUU�FWG�VQ�VJG�GZRQUWTG�XGTUWU�FKUVCPEG�HTQO�VJG�$#&,�
(KIWTG���������'XGP�VJQWIJ

EQPUKFGTCDNG�XCTKCDKNKV[�KP�VJG�VJKEMPGUU�EJCPIG�ECP�DG�KPHGTTGF�HTQO�VJG�FCVC��VJG�VYQ�EWTXGU�

UECNGF�VQ�VJGKT�XCNWGU�CV�VJG�LWPEVKQP��UJQY�C�TGOCTMCDNG�UKOKNCTKV[�CPF�UWIIGUV�C�DCUKE

EQTTGEVPGUU�KP�TGICTFU�VQ�VJG�XGPVKNCVQT[�WPKV�OQFGN�RCTCOGVGTU�

����� +PVGTURGEKGU�&GNKXGTGF�&QUG�4GURQPUG
6JG�KNNWUVTCVKQPU�RTGUGPVGF�KP�VJKU�UGEVKQP�CTG�DCUGF�QP�FQUKOGVTKE�GUVKOCVGU�HQT

JWOCPU�CPF�TCVU�WUKPI�GZKUVKPI�QT�OQFKHKGF�VJGQTGVKECN�OQFGNU�
/KNNGT�GV�CN���������/KNNGT

GV�CN���������1XGTVQP�GV�CN�����������1PG�HWPEVKQPCN�CPF�QPG�KPHNCOOCVQT[�GPFRQKPV�YKNN�DG

RTQXKFGF�FTCYKPI�HTQO�VJG�H�CPF�$#.�RTQVGKP�FCVC�FGUETKDGF�KP�5GEVKQP�������$GECWUG�VJG

FKXGTUKV[�QH�GZRQUWTG�UEGPCTKQU�CETQUU�URGEKGU�KU�UQ�ITGCV��VJG�YKPFQY�QH�GZRQUWTG�RCTCOGVGTU

JCU�DGGP�PCTTQYGF��OKPKOK\KPI�GZRQUWTG�DCUGF�FKHHGTGPEGU�KP�TGNCVKPI�URGEKGU�TGURQPUKXGPGUU�
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(KIWTG������ %JCPIGU�KP�HQTEGF�GZRKTCVQT[�XQNWOG�KP���U�
�('8 ��XGTUWU�RWNOQPCT[�VKUUWG
�

FQUG���2NQVVGF�CTG�FGETGOGPVU�KP�('8 �
NKVGTU��HQT�JWOCP�UWDLGEVU�CICKPUV
�

RTGFKEVGF�RWNOQPCT[�VKUUWG�FQUG�PQTOCNK\GF�VQ�DQF[�YGKIJV���+P�QTFGT�
HTQO�NGHV�VQ�TKIJV��VJG�FQUG�XCNWGU�EQTTGURQPF�VQ���������������������������
CPF������RRO�Q\QPG�
1 ��GZRQUWTG�EQPEGPVTCVKQPU���6JG�EQPVKPWQWU�EWTXG

�

YCU�CP��G[G�HKV��

5QWTEG� /KNNGT GV CN� 
�����

$GECWUG�VJG�VJGQTGVKECN�OQFGNU�FGXGNQRGF�D[�/KNNGT�GV�CN��
������������CPF�1XGTVQP

GV�CN��
������GUVKOCVG�VJG�FQUG�FKUVTKDWVKQP�VQ�VJG�46�QP�C�RGT�DTGCVJ�DCUKU��C��OKPKOWO

SWCPVKVCVKXG�FGUETKRVKQP�QH�VKFCN�DTGCVJKPI�
8 �CPF�H��KU�PGGFGF�VQ�WVKNK\G�VJG�VJGQTGVKECN�OQFGNU6

QH�1 �FGRQUKVKQP���6JG�PGGF�HQT�FGVCKNGF�DTGCVJKPI�RCTCOGVGTU��VJGTGHQTG��UGXGTGN[�TGUVTKEVU�VJG�

CRRNKECVKQP�QH�VJG�OQFGN�VQ�UVWFKGU�RTQXKFKPI�UWEJ�FCVC���7PHQTVWPCVGN[��DTGCVJ�D[�DTGCVJ

RCTCOGVGTU�QXGT�VJG�EQWTUG�QH�CP�GZRQUWTG�PQTOCNN[�CTG�PQV�OGCUWTGF�QT�TGRQTVGF�KP�OQUV

RWDNKECVKQPU���6YQ�UVWFKGU�GCEJ�KP�JWOCPU�CPF�TCVU��RTQXKFKPI�CFGSWCVG�FGVCKN�QXGT�VJG�EQWTUG

QH�VJG�GZRQUWTG��CNNQYGF�VJG�OQFGN�EQORWVCVKQPU�VQ�DG�RGTHQTOGF�HQT�VJKU�KNNWUVTCVKQP�
(KIWTG

��������6JG�JWOCP�UVWFKGU�GZCOKPGF�YGTG�&G.WEKC�CPF�#FCOU�
�������YJQ�GZRQUGF�VJG

UWDLGEVU�VQ������CPF������RRO�1 �HQT���J�YKVJ�EQPVKPWQWU�GZGTEKUG�
����QZ[IGP�WRVCMG�VQ�VJG�

DQF[��RGTKQFU��CPF�$GEMGVV�GV�CN��
�������YJQ�GZRQUGF�VJG�
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(KIWTG������ 4GNCVKQPUJKR�DGVYGGP�EJCPIG�KP�CNXGQNCT�YCNN�VJKEMPGUU�CPF�RTGFKEVGF
Q\QPG�
1 ��FQUG�CU�C�HWPEVKQP�QH�FKUVCPEG�HTQO�VJG�DTQPEJKQNG�CNXGQNCT�FWEV

�

LWPEVKQP�
$#&,����4CVU�YGTG�GZRQUGF�VQ������RRO�1 �HQT���J�FC[�HQT
�

���FC[U�

5QWTEG� /KNNGT CPF %QPQNN[ 
������

UWDLGEVU�VQ�����RRO�1 �YKVJ�CNVGTPCVKPI����OKP�GZGTEKUG�
���.�OKP����6JTGG�TCV�UVWFKGU�YGTG�

GXCNWCVGF���
���6GRRGT�GV�CN��
�������YJQ�GZRQUGF�TCVU�VQ�������������CPF������RRO�1 �HQT������

J�YKVJ�CNVGTPCVKPI����OKP�RGTKQFU�QH�%1 �KPFWEGF�J[RGTXGPVKNCVKQP�
��VQ���¥�TGUVKPI� ���
��� '

6GRRGT�GV�CN��
�������YJQ�GZRQUGF�TCVU�VQ�������������������CPF������RRO�1 �HQT������J�YKVJ�

CNVGTPCVKPI����OKP��RGTKQFU�QH�%1 ��UWEJ�VJCV�UWDUGSWGPV�RGTKQFU�QH�%1 �GZRQUWTG�JCF�JKIJGT� �

%1 �EQPEGPVTCVKQPU�VJCP�RTGXKQWU�RGTKQFU��CPF�
���/CWV\�CPF�$WHCNKPQ�
�������YJQ�GZRQUGF�

TCVU�VQ�����RRO�1 �HQT���J�
CV�TGUV����6JG�TGURQPUG�RCTCOGVGT�YCU�VJG�TCVKQ�QH�1 �CNVGTGF�H�
H� � 1 ��
VQ�EQPVTQN�H�
H ����&QUG�TCVG�YCU�VJG�CXGTCIG�FQUG�VQ�VJG�RTQZKOCN�CNXGQNCT�TGIKQP�
2#4�EPV

EQORWVGF�HTQO�VKOG���VQ�VJG�VKOG�QH�VJG�OCZKOWO�H1 EPV�H ���6JG�2#4��YCU�EJQUGP�CU�VJG�VCTIGV�
DCUGF�QP�VJG�RGTEGRVKQP�VJCV�1 �CEVU�QP�FGGR�NWPI�UVTGVEJ�TGEGRVQTU��
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(KIWTG������ 6JG�OCZKOWO�TCVKQ�QH�Q\QPG�
1 ��CNVGTGF�DTGCVJKPI�HTGSWGPE[�
H
� 1 ��VQ

�

EQPVTQN�DTGCVJKPI�HTGSWGPE[�
H ��CV�XCTKQWU�1 �EQPEGPVTCVKQPU�XGTUWU
EPV �

RTGFKEVGF�CXGTCIG�FQUG�TCVG�VQ�VJG�RTQZKOCN�CNXGQNCT�TGIKQP�
2#4��HKTUV
IGPGTCVKQP�FKUVCN�VQ�VJG�VGTOKPCN�DTQPEJKQNGU����6JG�CXGTCIG�KU�HQT�VJG�VKOG
HTQO�VJG�KPKVKCVKQP�QH�GZRQUWTG�VQ�VJG�VKOG�QH�QEEWTTGPEG�QH�VJG�OCZKOWO
TCVKQ���$GEMGVV�GV�CN��
������CPF�/CWV\�CPF�$WHCNKPQ�
������RTQXKFGF
UWHHKEKGPV�XGPVKNCVQT[�FCVC�HQT�QPN[�QPG�1 �EQPEGPVTCVKQP�

�

FKTGEVN[�QT�KPFKTGEVN[�
XKC�VKUUWG�HNWKF�RTGUUWTG�=GFGOC?��CU�VJG�UVKOWNWU�HQT�VCEJ[RPGC��

#�PWODGT�QH�CUUWORVKQPU�YGTG�PGEGUUCT[�VQ��KORNGOGPV�VJG�FGRQUKVKQP�OQFGN�HQT�EQORCTKUQP

QH�VJG�JWOCP�CPF�VJG�TCV�KP�VJKU�EQPVGZV��VJGUG�CTG�PQVGF�KP�6CDNG�������#NVJQWIJ�CFOKVVGFN[�PQV

XCNKFCVGF��(KIWTG������UWIIGUVU�VJCV�VJG�TGURQPUG�QH�VJG�TCVU�PQV�QPN[�GZEGGFGF�VJCV�QH�JWOCPU�

DWV�YCU�KPKVKCVGF�CV�C�NQYGT�FQUG�TCVG�VQ�VJG�VCTIGVGF�NWPI�TGIKQP���6JKU�EQPENWUKQP�KU�KP�IGPGTCN

CITGGOGPV�YKVJ�VJCV�GOCPCVKPI�HTQO�(KIWTG������DWV�VJG�FQUG�VQ�VCTIGV�CRRTQCEJ�CRRGCTU�VQ

CEEGPVWCVG�VJG�CRRCTGPV�FKHHGTGPEG�KP�UGPUKVKXKV[�HQT�VJKU�GPFRQKPV�KP�HCXQT�QH�VJG�TCV�

7UKPI�CP�CPCN[UKU�UKOKNCT�VQ�VJCV�CRRNKGF�CDQXG�HQT�H��/KNNGT�GV�CN��
������TGNCVGF

RWNOQPCT[�VKUUWG�FQUG�
PQTOCNK\GF�VQ�DQF[�YGKIJV��VQ�$#.�RTQVGKP�HTQO�TCVU��IWKPGC�RKIU��CPF

TCDDKVU�
*CVEJ�GV�CN���������HQT�1 �EQPEGPVTCVKQPU�QH���VQ�����RRO�HQT���J���6JGUG�XCNWGU�JCXG�
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DGGP�UWRRNGOGPVGF�KP�(KIWTG������VQ�KPENWFG�VJG�TGUWNVU�QH�VJG�JWOCP�UVWF[�QH�-QTGP�GV�CN�


����D����#U�ECP�DG�UGGP�KP�VJG�KNNWUVTCVKQP��VJGTG�CRRGCTU�VQ�DG�C�NQI�PQTOCN�TGNCVKQPUJKR

DGVYGGP�$#.�RTQVGKP�CPF�FQUG�VQ�VJG�RWNOQPCT[�TGIKQP��VJG�RWTRQTVGF�UKVG�QH�RNCUOC�NGCMCIG

VQ�VJG�CKTURCEG�NWOGP���6JKU�TGNCVKQPUJKR�YQWNF�UWRRQTV�VJG�EQPVGPVKQP�VJCV�VJGTG�KU�C

OGEJCPKUVKE�EQPUKUVGPE[�KP�TGURQPUG�CETQUU�URGEKGU�VJCV�OC[�GZJKDKV�C�SWCPVKVCVKXG��UGPUKVKXKV[

HCEVQT�HQT�WUG�KP�HWTVJGT�SWCPVKVCVKXG�KPVGTURGEKGU�GZVTCRQNCVKQP���6JKU�UGPUKVKXKV[�HCEVQT�KU

GXKFGPV�HTQO�VJG�ENWUVGTKPI�QH�FCVC�HTQO�FKHHGTGPV�CPKOCN�URGEKGU��

(KIWTG������ 2TQVGKP�KP�VJG�DTQPEJQCNXGQNCT�NCXCIG�
$#.��HQT�UGXGTCN�NCDQTCVQT[�CPKOCN
URGEKGU�CPF�JWOCPU��CU�TGNCVGF�VQ�VJG�GUVKOCVGF�RWNOQPCT[�FQUG

PQTOCNK\GF�RGT�ITCO�QH�DQF[�YGKIJV���

5QWTEG� /QFKHKGF HTQO /KNNGT GV CN� 
������

��� 3WCPVKVCVKXG�'ZVTCRQNCVKQP�QH�%JTQPKE�1\QPG�'HHGEVU
����� +PVTQFWEVKQP

+P�RTGXKQWU�UGEVKQPU��VJG�JQOQNQI[�DGVYGGP�NCDQTCVQT[�CPKOCN�TGURQPUGU�VQ�CEWVG

1 �GZRQUWTG�CPF�GHHGEVU�QDUGTXGF�KP�JWOCP�UWDLGEVU�YCU�FGOQPUVTCVGF���/QUV�QH�VJGUG�

TGURQPUGU�YGTG�TGNCVGF�VQ�NWPI�HWPEVKQP�CPF��VQ�C�OQTG�NKOKVGF�GZVGPV��TGEQXGT[�QH�GZVTCXCUCVGF
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RTQVGKP�KP�$#.�HNWKF��DGECWUG�VJGUG�GHHGEVU�CTG�OGCUWTCDNG�KP�DQVJ�JWOCP�CPF�PQPJWOCP

URGEKGU���1H�NCDQTCVQT[�URGEKGU�EQOOQPN[�WUGF�VQ�CFFTGUU�SWGUVKQPU�QH�CEWVG�VQZKEKV[��TCVU�JCXG

VJG�UVTQPIGUV�CPF�OQUV�EQORCVKDNG�FCVCDCUG�HQT�UWEJ�EQORCTKUQPU���5VWFKGU�KP�PQPJWOCP

RTKOCVGU�V[RKECNN[�CTG�NKOKVGF�VQ�OQTRJQNQI[�GPFRQKPVU�CPF�VQ�NQPIGT�GZRQUWTG�RGTKQFU��VJGTGD[

NKOKVKPI�VJG�RTCEVKECN�WVKNKV[�QH�VJGUG�UVWFKGU�KP�VJKU�UCOG�EQPVGZV���#�EQPENWUKQP�FTCYP�HTQO�VJG

FKUEWUUKQP�QH�CEWVG�GHHGEVU�KU�VJCV�VJGTG�KU�TGCUQPCDNG�UGOK�SWCPVKVCVKXG�CITGGOGPV�CPF�JQOQNQI[

DGVYGGP�URGEKGU�YKVJ�TGICTF�VQ�VJGKT�HWPEVKQPCN�CPF�RGTOGCDKNKV[�TGURQPUGU�VQ�UJQTV�VGTO�1�

GZRQUWTG���9JGTG�FCVC�HTQO�NQPI�VGTO�GZRQUWTGU�GZKUV��ETQUU�URGEKGU�TGNCVKQPUJKRU�COQPI

UKOKNCT�GPFRQKPVU�
WUWCNN[�HWPEVKQPCN��CTG�EQPUKFGTCDN[�YGCMGT��CNVJQWIJ�VJGTG�KU�VJG�UWIIGUVKQP

VJCV�NQPI�VGTO�GZRQUWTG�VQ�1 �ECP�CNVGT�VJG�FKUVCN�NWPI�
VJCV�\QPG�YJGTG�VJGQTGVKECN�OQFGNU�

YQWNF�RTGFKEV�ITGCVGUV�1 �FGRQUKVKQP���

6JKU�UGEVKQP�EQPVKPWGU�VJG�TCVKQPCNG�HQWPFGF�KP�VJG�GZVTCRQNCVKQP�RCTCFKIO

KNNWUVTCVGF�KP�(KIWTG�����KP�CP�CVVGORV�VQ�SWCPVKVCVKXGN[�CFFTGUU�VJG�SWGUVKQP�QH�RQVGPVKCN�EJTQPKE

CNVGTCVKQP�VQ�VJG�NWPIU�QH�1 �GZRQUGF�RGQRNG���&KTGEV�FCVC�HTQO�GRKFGOKQNQIKECN�UVWFKGU�TGOCKP�

UWIIGUVKXG�CV�DGUV�
UGG�%JCRVGT������1P�VJG�QVJGT�JCPF��VJG�GZVGPUKXG�FCVCDCUG�QH�OQTRJQOGVTKE

GHHGEVU�QP�VJG�FKUVCN�NWPI�QH�GZRQUGF�CPKOCNU�
TQFGPVU�CPF�PQPJWOCP�RTKOCVGU��TGXGCNU�VJG

UGPUKVKXKV[�QH�UWEJ�GPFRQKPVU�CPF�ENGCTN[�TGNCVGU�VQ�VJG�UKVG�QH�VJG�NWPI�CUUQEKCVGF�YKVJ�KPEKRKGPV

EJTQPKE�NWPI�FKUGCUGU�CUUQEKCVGF�YKVJ�MPQYP�VQZKE�KPJCNCPVU�
G�I���VQDCEEQ�UOQMG���

7PHQTVWPCVGN[��VJGTG�KU�C�NCEM�QH�TGNKCDNG�OQTRJQOGVTKE�FCVC�QP�VJG�JWOCP�NWPI�VJCV�CTG

CUUQEKCVGF�YKVJ�1 �QT�QVJGT�CKT�RQNNWVCPVU���6JWU��VJG�IQCN�JGTG�KU�VQ�FTCY�HTQO�VJG�GZVGPUKXG�

CPF�TGNKCDNG�CPKOCN�FCVCDCUG��YJKEJ�FGOQPUVTCVGU�EJTQPKE�GHHGEVU�QH�NQPI�VGTO�GZRQUWTGU�VQ

1 ��CPF�RTQLGEV�HTQO�KV�VJG�RQVGPVKCN�HQT�EJTQPKE�GHHGEVU�KP�JWOCPU�WVKNK\KPI�VJG�NKPMCIG�

RTQXKFGF�D[�PGYGT��TGHKPGF�1 �FQUKOGVT[�GUVKOCVGU���

+P�VJG�NQPI�VGTO�UVWFKGU�UGNGEVGF�HQT�FGVCKNGF�CPCN[UKU��ITGCV�KORQTVCPEG�YCU�RNCEGF

QP�VJG�TGNGXCPEG�QH�VJG�GZRQUWTG�EQPEGPVTCVKQPU��VJG�UKVG�URGEKHKEKV[�QH�VJG�OQTRJQOGVTKE

CPCN[UKU��CPF�VJG�EQPUKUVGPE[�QH�CPCN[UKU�YKVJKP�URGEKGU���6YQ�TCV�UVWFKGU�YGTG�UGNGEVGF�VJCV

TGRTGUGPV�PGCT�NKHGVKOG�GZRQUWTGU�VQ�1 �QXGT�C�TCPIG�QH�EQPEGPVTCVKQPU�CPF�UEGPCTKQU�
%JCPI�GV�

CN���������%JCPI�GV�CN�����������6JG�HQTOGT�UVWF[�YCU�EQPFWEVGF�KP�EQPLWPEVKQP�YKVJ�VJG�7�5�

'PXKTQPOGPVCN�2TQVGEVKQP�#IGPE[�
'2#��CPF�KPXQNXGF�C�YGGMFC[�WTDCP�RCVVGTP�QH�GZRQUWTG

TGRTGUGPVGF�D[�C���J�URKMG�
��FC[U�YGGM��UNQYN[�TKUKPI�VQ������RRO�HTQO�C�PGCT�EQPVKPWQWU

DCUGNKPG�QH������RRO�1 �HQT����YGGMU���6JG�NCVVGT�UVWF[�YCU�EQPFWEVGF�D[�VJG�UCOG�

OQTRJQOGVTKUVU�DWV�QP�TCVU�GZRQUGF�YGGMFC[U�
��J�FC[��VQ����������������QT������RRO�1 �HQT�

���YGGMU���$QVJ�UVWFKGU�WVKNK\GF�(����TCVU���.KMGYKUG��VJG�RTKOCVG�UVWFKGU�YGTG�EQPFWEVGF�D[

VJG�UCOG�KPXGUVKICVQTU��DWV�KPXQNXGF�VYQ�UVTCKPU�QH�OQPMG[U���+P�QPG�UVWF[��VJG�DQPPGV�OQPMG[

YCU�GZRQUGF�HQT����FC[U�
��J�FC[��VQ����������QT������RRO�1 �
*CTMGOC�GV�CN����������YJGTGCU�

VJG�UGEQPF�UVWF[�EQPUKUVGF�QH�FCKN[�
��J�FC[��GZRQUWTGU�VQ�VJG�UOCNNGT�HCUEKEWNCTKU�OQPMG[�QH

��QT������RRO�1 �HQT����EQPUGEWVKXG�OQ�QT���OQ�YKVJ�CNVGTPCVKPI�OQPVJU�QH�ENGCP�CKT�
6[NGT�GV�

CN�����������6JG�CUUWORVKQPU�PGGFGF�VQ�OQFGN�VJG�URGEKHKE�URGEKGU�FQUKOGVT[�QH�GCEJ�UVWF[�CTG

RTQXKFGF�KP�VJG�HQNNQYKPI�UGEVKQP���)TQYVJ�YCU�EQORGPUCVGF�YJGTG�CRRTQRTKCVG�
HQT�TCVU���CPF

CNNQOGVTKE�CPCVQOKE�CFLWUVOGPVU�QT�CUUWORVKQPU�YGTG�OCFG�VQ�GUVKOCVG�WPCXCKNCDNG�CPCVQOKE

FCVC�
CU�KP�VJG�ECUG�QH�VJG�OQPMG[��HQT�VJG�FQUKOGVT[�OQFGNU���8GPVKNCVKQP�YCU�CUUWOGF�VQ�DG

WPCHHGEVGF�D[�1 �CHVGT�VJG�HKTUV���FC[U�QH�GZRQUWTG�DGECWUG�CFCRVKXG�GXGPVU�CTG�MPQYP�VQ�QEEWT�

KP�VJCV�VKOG�HTCOG���6JKU�UKORNKHKGF�VJG�OQFGN�HQTOWNCVKQPU�HQT�VJG�CPKOCN�UVWFKGU��CNVJQWIJ

XCTKGF�CEVKXKV[�CPF�GZRQUWTG�RTQHKNGU�YGTG�EQPUKFGTGF�VJTQWIJQWV�HQT�VJG�JWOCP�FQUG�GUVKOCVGU��

#NNQOGVTKE�GSWKXCNGPV�NKHG�URCP�GUVKOCVGU�CNUQ�YGTG�OCFG�KP�CP�GHHQTV�VQ�TGNCVG�VJG�FWTCVKQP�QH

VJG�GZRQUWTG�RGTKQF�TGNCVKXG�VQ�NKHG�URCP�CPF�EWOWNCVKXG�FQUG�
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+P�GCEJ�GZRGTKOGPV��C�UWDTGIKQP�QH�VJG�%#4�
YJGTG�OCLQT�NGUKQPU�JCXG�DGGP

QDUGTXGF��YCU�EJQUGP�D[�VJG�KPXGUVKICVQTU�HQT�UVWF[���(QT�VJG�VYQ�TCV�UVWFKGU��VJG�UKVG�YCU�VJG

2#4��YJKEJ�YCU�FGHKPGF�D[�%JCPI�GV�CN��
������CU��VJG�CNXGQNCT�VKUUWG�UWTTQWPFKPI�VJG

CNXGQNCT�FWEVU�DGIKPPKPI�CV�VJG�DTQPEJKQNCT�CNXGQNCT�FWEV�LWPEVKQP�CPF�GPFKPI�CV�VJG�UGEQPF

CNXGQNCT�FWEV�DKHWTECVKQP����(QT�OQFGNKPI�RWTRQUGU��VJG�HKTUV�IGPGTCVKQP�FKUVCN�VQ�VJG�VGTOKPCN

DTQPEJKQNGU�EQTTGURQPFGF�VQ�VJG�2#4���6JG�OQPMG[�UVWFKGU�HQEWUGF�QP�CP�CPCNQIQWU�CKTYC[

TGIKQP��VJG�TGURKTCVQT[�DTQPEJKQNGU���6JWU��KP�VJTGG�QH�VJG�HQWT�GZRGTKOGPVU��VJG�HKTUV�IGPGTCVKQP

FKUVCN�VQ�VGTOKPCN�DTQPEJKQNGU�YCU�VJG�GZRNKEKV�UKVG�QH�VJG�QDUGTXGF�GHHGEVU���(QT�UKORNKEKV[�

UKOKNCT�CUUWORVKQPU�YGTG�OCFG�HQT�VJG�6[NGT�GV�CN��
������OQPMG[�UVWF[�VJCV�ECOG�HTQO�VJG

UCOG�NCDQTCVQT[�CU�*CTMGOC���(QT�FKUEWUUKQP�RWTRQUGU��VJG�VGTO�2#4�JCU�DGGP�WUGF�HQT�VJG

OQPMG[�UKVGU��GXGP�VJQWIJ�VJG�CKTYC[�OQTRJQNQI[�QH�VJKU�UKVG�FKHHGTU�DGVYGGP�VJG�TCV�CPF

OQPMG[���6JG�UKOWNCVGF�FQUG�QH�VJG�2#4�YCU�EJQUGP�HQT�EQORCTKUQP�VQ�VJG�TGRQTVGF�GHHGEV�

$GECWUG�VJG�2#4�IGPGTCNN[�KU�VJQWIJV�VQ�DG�VJG�UKVG�QH�KPEKRKGPV�NWPI�FKUGCUG��KV�KU�QH

RCTVKEWNCT�KPVGTGUV�YKVJ�TGICTF�VQ�VJG�RQVGPVKCN�TQNG�QH�1 �KPFWEGF�EJTQPKE�NWPI�FKUGCUG���'HHGEVU�

KP�VJG�2#4�ECP�DG�GXCNWCVGF�URGEKHKECNN[�WUKPI�OQTRJQOGVTKE�VGEJPKSWGU�YKVJ�CP�GNGEVTQP

OKETQUEQRG��CPF��NKMGYKUG��FQUKOGVTKE�OQFGNU�ECP�GUVKOCVG�UWTHCEG�CTGC�PQTOCNK\GF�HQECN�VKUUWG

FQUGU�YKVJKP�VJG�UCOG�TGIKQP���6JG�FQUG�TGURQPUG�TGNCVKQPUJKRU�EQPUVTWEVGF�KP�VJKU

GZVTCRQNCVKQP�HQEWU�QP�VJG�VJGQTGVKECN�FQUG�VQ�VJG�2#4�QH�TCVU�CPF�OQPMG[U��YKVJ�VJGKT

EQTTGURQPFKPI�KORCEV�QP�VJG�2#4�KPVGTUVKVKCN�UVTWEVWTG�
CU�VQVCN�CPF�CEGNNWNCT�VJKEMPGUU���

#PCNQIQWU�GUVKOCVGF�EWOWNCVKXG�FQUGU�VQ�VJG�2#4�QH�C���[GCT�QNF�EJKNF�CPF�QH�CP�QWVFQQT

YQTMGT�GZRQUGF�VQ�C�0GY�;QTM�%KV[�UWOOGT�1 �UGCUQP�VJGP�CTG�KPVGTRQNCVGF�HTQO�VJG�GHHGEVU�

KP�VJG�GZRGTKOGPVCN�CPKOCNU�CV�PQOKPCNN[�UKOKNCT�FQUGU�

+P�VJKU�CVVGORV�VQ�GZVTCRQNCVG�EJTQPKE�1 �GHHGEVU�HTQO�VJG�GZRGTKOGPVCN�CPKOCNU�VQ�

JWOCPU��VJG�VYQ�HQTGOQUV�CUUWORVKQPU�CTG�VJCV�
���VJGTG�GZKUVU�EQJGTGPEG�QH�CPCNQIQWU�FQUG�

TGURQPUG�FCVC�CETQUU�URGEKGU�YKVJ�TGICTF�VQ�CEWVG�GZRQUWTG�GHHGEVU�
CU�TGRTGUGPVGF�D[�QPG�UKFG

QH�VJG�RCTCNNGNQITCO�OQFGN�=(KIWTG����?���CPF�
���VJGTG�GZKUVU�UQOG�TGNCVKQPUJKR�QH�GHHGEV�VQ�VJG

VQVCN�EWOWNCVKXG�FQUG�VQ�VJG�VCTIGV�VKUUWG���6JG�GUUGPVKCN�J[RQVJGUKU�KU�VJCV�VJG�TCVG�QH�EJCPIG�QH

KPVGTUVKVKCN�VJKEMPGUU�KU�TGNCVGF�VQ�VJG�TCVG�QH�1 �WRVCMG���%NGCTN[��VJG�NCVVGT�CUUWORVKQP�KIPQTGU�

RQVGPVKCN�CFCRVKXG�QT�TGRCTCVKXG�RTQEGUUGU��DWV�TCVJGT�CUUWOGU�VJCV�EQPVKPWKPI�GZRQUWTG�QH�CP[

UEGPCTKQ�KORCTVU�KTTGXGTUKDNG�QT�UNQYN[�TGXGTUKDNG�EJCPIGU�YKVJKP�VJG�EQPUVKVWVKXG�UVTWEVWTG�QH

VJG�VCTIGV�CTGC���6JGTG�KU�NKVVNG�VQ�UWDUVCPVKCVG�VJKU�CUUWORVKQP�QVJGT�VJCP�VJG�EQOOQPN[�DGNKGXGF

KTTGXGTUKDKNKV[�QH�HKDTQIGPGUKU�CPF�FGIGPGTCVKXG�NWPI�FKUGCUG���

����� (CEVQTU�%QPUKFGTGF�KP�'UVKOCVKPI�&QUG
(QT�GCEJ�QH�VJG�CPKOCNU�HQT�YJKEJ�FQUGU�YGTG�UKOWNCVGF��6CDNG������NKUVU

KPHQTOCVKQP�QT�RCTCOGVGTU�PGGFGF�HQT�VJG�FQUKOGVT[�UKOWNCVKQPU�CPF�VJG�UQWTEG�QH�VJG

KPHQTOCVKQP���#NUQ��FGVCKNU�CTG�RTQXKFGF�CU�VQ�JQY�VJKU�KPHQTOCVKQP�YCU�OQFKHKGF��UECNGF��QT

WUGF�VQ�EQTTGURQPF�VQ�VJG�GZRGTKOGPVCN�QT�J[RQVJGVKECN�CPKOCNU�HQT�YJKEJ�FQUG�YCU�GUVKOCVGF��

#P�GZRCPFGF�FKUEWUUKQP�HQNNQYU�

������� *WOCP
6JG�FQUG�UKOWNCVKQPU�YGTG�HQT�C�J[RQVJGVKECN�0GY�;QTM�%KV[�CFWNV�QWVFQQT�YQTMGT

CPF�C�J[RQVJGVKECN���[GCT�QNF�0GY�;QTM�%KV[�EJKNF��YJQ�KU�CEVKXG�QWV�QH�FQQTU���6JGKT



8-67

6CDNG��������6JG�$CUKU�QH�+PHQTOCVKQP�HQT�/QFGN�2CTCOGVGTUC

+PHQTOCVKQP 0GGFGF

(��� 4CV


'2# %JTQPKE 5VWF[�

(��� 4CV


062�*'+ %JTQPKE 5VWF[�

$QPPGV /QPMG[


/CECEC TCFKCVC�

/QPMG[


/CECEC HCUEKEWNCTKU� *WOCP %JKNF *WOCP #FWNV

%JCTCEVGTKUVKEU QH

UKOWNCVGF CPKOCN

%JCPI GV CN� 
������ 6GRRGT

GV CN� 
������ ��������� MI�

����� YGGMU QNF� OCNGU�

%JCPI GV CN� 
������ .CUV GV CN�


������ ��������� MI�

���� YGGMU QNF� OCNGU�

*CTMGOC GV CN� 
������

������� MI 
WUGF ��MI��

����� YGGMU QNF� OCNGU

CPF HGOCNGU�

6[NGT GV CN� 
������ ��� MI


WUGF ����MI��

������ YGGMU QNF� OCNGU�

2TGUGPV UKOWNCVKQP�

�� MI� � [GCTU� ����EO

JGKIJV� OCNG QT HGOCNG�

2TGUGPV

UKOWNCVKQP� �� MI�

����EO JGKIJV�

CFWNV OCNG�

'ZRQUWTG TGIKOG %JCPI GV CN� 
������ ���� RRO

EQPVKPWQWU DCEMITQWPF�

�� J�FC[� � FC[U�YGGM�

���� RRO TCORGF RGCM QXGT � J�

� FC[U�YGGM� ��� ���� CPF ���

YGGM GZRQUWTGU�

%JCPI GV CN� 
������ �� �����

����� CPF ���� RRO � J�FC[�

� FC[U�YGGM HQT �� YGGMU�

*CTMGOC GV CN� 
������

� J�FC[ HQT �� FC[U� ��

����� CPF ���� RRO�

6[NGT GV CN� 
������

� J�FC[ HQT �� OQ� � RRO�

���� RRO 
FCKN[�� CPF ����

RRO 
FCKN[� CNVGTPCVKPI

OQPVJU��

,QJPUQP 
������

EQPVKPWQWU GZRQUWTG

RCVVGTP HQT C 0GY ;QTM

QWVFQQT EJKNF� #RTKN�

1EVQDGT� ����� #XI�

GZRQUWTG �� RRD� TCPIG�

����� RRD�

,QJPUQP 
������

EQPVKPWQWU

GZRQUWTG RCVVGTP

HQT C 0GY ;QTM

QWVFQQT YQTMGT�

#RTKN�1EVQDGT�

����� #XI�

GZRQUWTG� �� RRD�

TCPIG� ����� RRD�

.46 UVTWEVWTG 27.� /GTEGT GV CN�� ���� 
������MI 5�& TCV��

6$� ;GJ GV CN�� ���� 
�����MI .QPI�'XCPU TCV��

9GKDGN 
������ CFWNV JWOCP .46�

&GCF URCEG XQNWOG

CV (4%

&GCF URCEG XQNWOG � 746 
 6$ XQNWOGU� &GCF URCEG XQNWOG � 746 
 6$ XQNWOGU� *CTV GV CN� 
������ JGKIJV� ������ EO� CIG�

���� [GCTU� YGKIJV� ������ MI�

(4% /GTEGT GV CN�� ���� 
������MI 5�& TCV��

(4% � YGKIJV 
6CMG\CYC GV CN�� ����������

-QUEJ GV CN�� ���� 
TCFKCVC

OQPMG[U� (4% � ����

O.�MI��

6[NGT GV CN�� ���� 
��MI

HCUEKEWNCTKU�� (4% �

YGKIJV 
TGNCVKQP HQT����

EQODKPGF TQFGPV URGEKGU�

6CMG\CYC GV CN� 
������

746 XQNWOG 
8�

CPF UWTHCEG CTGC 
5�

2CVTC GV CN�� ���� 
(��� TCV� ����������� MI� ���� YGGMU QNF��

)TCRJKECN KPVGTRQNCVKQP CPF GZVTCRQNCVKQP YKVJ TGURGEV VQ CIG�

5EJTGKFGT CPF 4CCDG� ���� 
��MI TJGUWU OQPMG[��

8 � YGKIJV�

5 � 8 ����

8� 6JG TCVKQ QH 746

CPF FGCF URCEG XQNWOGU

CTG VJG UCOG CU KP VJG

CFWNV JWOCP� 5 � 8���

*W GV CN� 
����C��

6$ XQNWOG 
8� CPF

UWTHCEG CTGC 
5�

8� /GTEGT GV CN�� ����C 
������MI 5�& TCV��

5� ;GJ GV CN�� ���� 
�����MI .QPI�'XCPU TCV��

5 � 8 ����

8� 2WNOQPCT[ CPF 6$ XQNWOGU KP UCOG TCVKQ CU

JWOCP�

5 � 8 ����

8� XQNWOG � FGCF URCEG XQNWOG OKPWU

746 XQNWOG�

5 � 8 ����

27. TGIKQP XQNWOG


8� CPF UWTHCEG CTGC


5�

8� (4% OKPWU 6$ XQNWOG�

5 � 8 ����

2WNOQPCT[ CPF 6$

XQNWOGU KP UCOG TCVKQ CU

JWOCP�

5� /GTEGT GV CN� 
����D��

KPVGTURGEKGU KPVGTRQNCVKQP�

8� 2WNOQPCT[ CPF 6$

XQNWOGU KP UCOG TCVKQ CU

JWOCP�

5� 6[NGT GV CN�� ����


��MI HCUEKEWNCTKU��

5 � 8 ����

8� XQNWOG � (4% XQNWOG OKPWU FGCF

URCEG XQNWOG�

5 � 8 ����
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6CDNG������
EQPV	F����6JG�$CUKU�QH�+PHQTOCVKQP�HQT�/QFGN�2CTCOGVGTUC

+PHQTOCVKQP 0GGFGF

(��� 4CV


'2# %JTQPKE 5VWF[�

(��� 4CV


062�*'+ %JTQPKE 5VWF[�

$QPPGV /QPMG[


/CECEC TCFKCVC�

/QPMG[


/CECEC HCUEKEWNCTKU� *WOCP %JKNF *WOCP #FWNV

6KFCN XQNWOG CPF

DTGCVJKPI HTGSWGPE[

%QUVC 
������ OGCUWTGOGPVU OCFG CV

�� �� ��� ��� CPF �� YGGMU QH

GZRQUWTG 
KPVGTRQNCVKQP HQT QVJGT VKOG

RQKPVU��

0QPG TGRQTVGF� #UUWOGF

UKOKNCT VQ VJCV QH VJG '2#

EJTQPKE UVWF[�

0QPG TGRQTVGF� # TCPIG QH RCTCOGVGTU WUGF�

5GG 6CDNG ���� CPF 5GEVKQP ��������

,QJPUQP 
������

CEVKXKV[ RCVVGTP�

*QHOCPP GV CN�


������ VKFCN

XQNWOGU CPF

DTGCVJKPI HTGSWGPEGU�

,QJPUQP 
������

CEVKXKV[ RCVVGTP�

+%42 
������ VKFCN

XQNWOGU CPF

DTGCVJKPI

HTGSWGPEGU�

/CUU VTCPUHGT EQGHHKEKGPVU 2CTCOGVGT GUVKOCVKQP WUKPI VJG TCV FCVC QH *CVEJ GV CN� 
����� CPF CP

CUUWOGF RWNOQPCT[ TGIKQP EQGHHKEKGPV� 5GG 6CDNG ��� CPF

5GEVKQP ��������

(QT EQTTGURQPFKPI IGPGTCVKQPU QT OQFGN UGIOGPVU� VJG UCOG CU HQT VJG

CFWNV JWOCP� 5GG 6CDNG ��� CPF 5GEVKQP ��������

*W GV CN� 
����D��

/KNNGT GV CN� 
������

9GKDGN 
������

5GG 6CDNG ����

5GG #RRGPFKZ # HQT CDDTGXKCVKQPU CPF CETQP[OU� 27.� 8� CPF 5 KPFKECVG RWNOQPCT[� XQNWOG� CPF UWTHCEG CTGC� TGURGEVKXGN[� +P UQOG EGNNU QH VJKU VCDNG� VJG KPHQTOCVKQP KU QTFGTGF CU HQNNQYU�C

EJCTCEVGTKUVKEU QH VJG URGEKGU CPF VJG TGHGTGPEG VQ VJG DCUKU QH VJG KPHQTOCVKQP� HQNNQYGF D[ CP KPFKECVKQP CU VQ JQY VJG TGHGTGPEG KPHQTOCVKQP YCU WUGF QT OQFKHKGF HQT VJG RTGUGPV UKOWNCVKQPU�

6JG RTQRQTVKQP U[ODQN � KPFKECVGU VJCV QPG RCTCOGVGT KU RTQRQTVKQPCN VQ CPQVJGT 
G�I�� 5 � 8 KORNKGU VJCV 5 � 5 
8�8 � � YJGTG VJG UWDUETKRVGF RCTCOGVGTU CTG MPQYP� 8 KU VJG PGY��� ���
� �

QT FGUKTGF XQNWOG CPF 5 KU VJG GUVKOCVGF UWTHCEG CTGC QH VJG PGY XQNWOG�
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TGUKFGPEGU�YGTG�PQV�CKT�EQPFKVKQPGF��CPF�VJG[�NKXGF��YQTMGF��QT�RNC[GF�KP�VJG�UCOG�CTGC��

6JGUG�VYQ�ITQWRU�QH�RGQRNG�YQWNF�JCXG�VGPFGF�VQ�GZRGTKGPEG�JKIJGT�QWVFQQT�1 �EQPEGPVTCVKQPU�

VJCP�QVJGT�0GY�;QTM�%KV[�RGQRNG�DGECWUG�VJG�EJQUGP�CTGC�JCF�JKIJGT�QWVFQQT�1�

EQPEGPVTCVKQPU�VJCP�QVJGT�CTGCU��CPF�1 �NGXGNU�CTG�JKIJGT�KP�JQOGU�YKVJQWV�CKT�EQPFKVKQPKPI�


,QJPUQP����������6JGUG�UEGPCTKQU�YGTG�UGNGEVGF�DGECWUG�VJG[�KPXQNXG�VJG�UCOG�CV�TKUM

RQRWNCVKQP�ITQWRU�WUGF�HQT�VJG�1 �TKUM�CPCN[UKU�KP�VJG�UVCHH�RCRGT�
7�5��'PXKTQPOGPVCN�

2TQVGEVKQP�#IGPE[��������

6JG�CEVKXKV[�RCVVGTPU�CPF�1 �GZRQUWTG�GUVKOCVGU�YGTG�IGPGTCVGF�D[�VJG�RTQDCDKNKUVKE�

0CVKQPCN�#ODKGPV�#KT�3WCNKV[�5VCPFCTFU�'ZRQUWTG�/QFGN�HQT�1 �
R0'/�1 ��
,QJPUQP�������� �

HQT�#RTKN�VJTQWIJ�1EVQDGT��������6JG�OQFGNKPI�CRRTQCEJ�HQT�QWVFQQT�YQTMGTU�ECP�DG�FGUETKDGF

CU�HQNNQYU���1WVFQQT�YQTMGTU�TGUKFKPI�KP�0GY�;QTM�%KV[�YGTG�FKXKFGF�KPVQ�PQPQXGTNCRRKPI�UGVU

QH�EQJQTVU��UWEJ�VJCV�GCEJ�EQJQTV�EQWNF�DG�KFGPVKHKGF�D[�C�TGUKFGPVKCN�NQECVKQP��C�YQTM�NQECVKQP�

CPF�C�TGUKFGPVKCN�CKT�EQPFKVKQPKPI�U[UVGO���6JG�R0'/�1 �OQFGN�IGPGTCVGF�CP��GZRQUWTG�GXGPV�

UGSWGPEG��
''5��HQT�GCEJ�EQJQTV�DCUGF�QP�FCVC�QDVCKPGF�HTQO�CEVKXKV[�FKCT[�UVWFKGU�KPXQNXKPI

QWVFQQT�YQTMGTU���'CEJ�GZRQUWTG�GXGPV�KP�VJG�''5�CUUKIPGF�VJG�EQJQTV�VQ�C�IGQITCRJKE

NQECVKQP��C�OKETQGPXKTQPOGPV��CPF�CP�GZGTVKQP�NGXGN���#NIQTKVJOU�YKVJKP�VJG�R0'/�1 �OQFGN�

RTQXKFGF�GUVKOCVGU�QH�1 �GZRQUWTG�CPF�GSWKXCNGPV�XGPVKNCVKQP�TCVG�
'84��HQT�GCEJ�GXGPV�VJCV�

NCUVGF�HTQO���VQ����OKP���6JG�'84�KU�XGPVKNCVKQP�TCVG�
NKVGTU�RGT�OKPWVG��FKXKFGF�D[�DQF[

UWTHCEG�CTGC�
USWCTG�OGVGTU����'ZRQUWTGU�YGTG�ECNEWNCVGF�QP�C�OKPWVG�D[�OKPWVG�DCUKU�

JQYGXGT��VJG�EQPEGPVTCVKQP�CPF�'84�XCNWGU�QH�CNN�OKPWVGU�YKVJKP�C�IKXGP�GZRQUWTG�GXGPV�YGTG

JGNF�EQPUVCPV�FWTKPI�VJG�GXGPV���6JG�R0'/�1 �OQFGN�WUGF�HQT�QWVFQQT�EJKNFTGP�YCU�IGPGTCNN[�

EQPUKUVGPV�YKVJ�VJG�OQFGN�HQT�QWVFQQT�YQTMGTU�DWV�TGNKGF�QP�JWOCP�CEVKXKV[�FCVC�HTQO�EJKNFTGP��

#PQVJGT�FKHHGTGPEG�YCU�VJCV�VJG�EQJQTVU�QH�EJKNFTGP�YGTG�KFGPVKHKGF�D[�TGUKFGPVKCN�NQECVKQP�CPF

CKT�EQPFKVKQPKPI�U[UVGO�QPN[��YQTMRNCEG�NQECVKQP�YCU�PQV�URGEKHKGF�

(KIWTGU�����#�CPF�����$�IKXG�CP�KFGC�QH�VJG�GZRQUWTG�EQPEGPVTCVKQPU�HQT�VJG

QWVFQQT�YQTMGT�CPF�EJKNF��TGURGEVKXGN[��YKVJ�RNQVU�QH�VJG�CXGTCIG�JQWTN[�CPF�OQPVJN[

1 �EQPEGPVTCVKQPU���6JG�GZRQUWTG�EQPEGPVTCVKQPU�QH�VJG�CFWNV�CPF�EJKNF�FKHHGT�DGECWUG�VJGKT�

FCKN[�CEVKXKVKGU�CPF�NQECVKQPU�CTG�FKHHGTGPV���0QVG�VJCV�KP�C�HGY�ECUGU��VJG�JQWTN[�CXGTCIG

GZEGGFU�VJG������RRO�
����RRD��UVCPFCTF�

#PCVQOKECN�#URGEVU
6JG�CFWNV�0GY�;QTM�%KV[�YQTMGT�YCU�CUUWOGF�VQ�JCXG�EJCTCEVGTKUVKEU�UKOKNCT�VQ�VJG

UWDLGEVU�QH�CP�KPXGUVKICVKQP�D[�/E&QPPGNN�GV�CN��
��������6JG�DQF[�UWTHCEG�CTGC�QH�VJG�YQTMGT


PGGFGF�VQ�EQPXGTV�'84�VQ�OKPWVG�XQNWOG��YCU�CUUWOGF�VQ�DG���O �
-QTGP�GV�CN������D�������

CPF�������O ��,QJPUQP�������������VQ������O ����6JG�0GY�;QTM�%KV[�EJKNF�JCF�C�DQF[�UWTHCEG� �

CTGC�QH������O ��YJKEJ�YCU�EQPUKUVGPV�YKVJ�DQVJ���[GCT�QNF�OCNGU�CPF�HGOCNGU�
,QJPUQP����������

6JG�CUUWOGF�XCNWGU�HQT�VJG�EJKNF	U�JGKIJV�
����EO��CPF�YGKIJV�
���MI��YGTG�DCUGF�QP�2JCNGP�GV

CN��
������CPF�,QJPUQP�
������

(QT�VJG�UKOWNCVKQPU��PQ�FKUVKPEVKQP�YCU�OCFG�DGVYGGP�OQWVJ�CPF�PQUG�DTGCVJKPI

YKVJ�TGURGEV�VQ�746�WRVCMG���6JG�UKIPKHKECPEG�QH�VJKU�CUUWORVKQP�KU�PQV�ENGCT���+H�DQVJ�OQFGU

JCXG�CRRTQZKOCVGN[�VJG�UCOG�WRVCMG�GHHKEKGPE[��VJGP�VJG�CUUWORVKQP�QH�PQ�FKUVKPEVKQP�DGVYGGP

OQWVJ�CPF�PQUG�DTGCVJKPI�KU�CRRTQRTKCVG�HQT�RTGFKEVKPI�2#4�FQUGU���9JGVJGT�VJKU�KU�C�XCNKF

CUUWORVKQP�JCU�PQV�DGGP�UGVVNGF�
UGG�5GEVKQP������������6JG�UCOG�746�CPCVQOKECN�OQFGN�YCU

WUGF�HQT�DQVJ�CIGU��DWV�YCU�KUQVTQRKECNN[�UECNGF�CU�PGEGUUCT[���5WTHCEG�CTGCU�CPF�NGPIVJU�YGTG

CUUWOGF�VQ�DG�RTQRQTVKQPCN�VQ�VJG�XQNWOG�VQ�VJG�VYQ�VJKTFU�CPF�QPG�VJKTF�RQYGTU�HQT�CFWNVU�CPF

EJKNFTGP��TGURGEVKXGN[�
G�I���KH�Z�KU�RTQRQTVKQPCN�VQ�XQNWOG�8�VQ�VJG�RQYGT�R��VJGP�



APR MAY JUNE JULY AUG SEPT OCT
60 90 120 150 180 210 240 270 300 330

0

20

40

60

80

100

120

140

160

180

200

220
A

Days

APR MAY JUNE JULY AUG SEPT OCT
60 90 120 150 180 210 240 270 300 330

0

20

40

60

80

100

120

140

160

180

200

220
B

Days

8-70

(KIWTG������ 6JG�XCTKCVKQP�KP�GZRQUWTG�EQPEGPVTCVKQP�HQT�VJG�0GY�;QTM�%KV[�CFWNV�CPF
EJKNF���2NQVVGF�CTG�VJG�JQWTN[�CPF�OQPVJN[�1 �CXGTCIGU�HQT�VJG�0GY�;QTM

�

%KV[�QWVFQQT�YQTMGT�
#��CPF�VJG���[GCT�QNF�EJKNF�
$����6JG�JQWTN[�CXGTCIGU
CTG�TGRTGUGPVGF�D[�VJG��FQVU��CPF�VJG�OQPVJN[�CXGTCIG�D[�VJG�EQPVKPWQWU
UQNKF�NKPG�
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Z ���Z 
8 �8 � ��YJGTG�VJG�UWDUETKRVU�P�CPF�Q�KPFKECVG�VJG�PGY�CPF�QTKIKPCN�XCNWGU�P � P �
R

TGURGEVKXGN[����&KOGPUKQPU�WUGF�HQT�VJG�CFWNV�YGTG�HTQO�*W�GV�CN��
����D���YJQ�DCUGF�VJGKT

XCNWGU�QP�VJG�CEQWUVKE�TGHNGEVKQP�OGCUWTGOGPVU�QH�(TGFDGTI�GV�CN��
������VJCV�EQTTGURQPFGF�VQ

VJG�QTQRJCT[PIGCN�
OQWVJ�VJTQWIJ�NCT[PZ��TGIKQP���6JG�.46�OQFGN�FGXGNQRGF�D[�9GKDGN


������YCU�WUGF�HQT�.46�UVTWEVWTG�CPF�FKOGPUKQPU��DWV�YCU�UECNGF�KUQVTQRKECNN[�VQ�(4%�CPF

FGCF�URCEG�XQNWOGU��CU�CRRTQRTKCVG�

/CUU�6TCPUHGT�%QGHHKEKGPVU
6JKU�RCTCOGVGT�KU�PGEGUUCT[�VQ�FGVGTOKPG�VJG�NQECN�FQUG��GZRTGUUGF�KP�VGTOU�QH�VJG

HNWZ�QH�1 �VQ�TGURKTCVQT[�VTCEV�UWTHCEGU���5RGEKHKECNN[��VJKU�FQUG�KU�TGNCVGF�VQ�VJG�RTQFWEV�QH�VJG�

OCUU�VTCPUHGT�EQGHHKEKGPV�CPF�ICU�RJCUG�EQPEGPVTCVKQP�QH�1 �KPVGITCVGF�QXGT�VJG�VKOG�QH�KPVGTGUV���

)QQF�GUVKOCVGU�QH�OCUU�VTCPUHGT�EQGHHKEKGPVU�CTG�PGGFGF�VQ�RTGFKEV�C�TGNKCDNG�FQUG�CV�URGEKHKE

TGURKTCVQT[�VTCEV�UKVGU���

#�DTKGH�FGUETKRVKQP�QH�JQY�VJG�JWOCP�746�CPF�6$�TGIKQP�OCUU�VTCPUHGT�EQGHHKEKGPVU

YGTG�FGTKXGF�HTQO�*W�GV�CN��
����D��CPF�9GKDGN�
������KU�RTGUGPVGF�KP�6CDNG�������6JGUG

EQGHHKEKGPVU�YGTG��XCNKFCVGF��D[�UKOWNCVKPI�VJG�DQNWU�TGURQPUG�GZRGTKOGPV�QH�*W�GV�CN��
����D���

5KOWNCVKQP�TGUWNVU�QH�VJG�DQNWU�WRVCMGU�QXGTRTGFKEVGF�D[������TGUWNVU�HQT�VJG�QVJGT�VYQ

OGCUWTGF�XCTKCDNGU�FGXKCVGF�HTQO�VJG�GZRGTKOGPVCN�XCNWGU�D[�������

#U�C�TGUWNV��UKOWNCVKQPU�YKVJ�KPJCNGF�CPF�GZJCNGF�HNQY�TCVGU�QH������O.�U�CTG

GZRGEVGF�VQ�QXGTRTGFKEV�VQVCN�WRVCMG�D[�PQ�OQTG�VJCP������6JG�UKIPKHKECPEG�QH�VJG�RQQT�TGUWNVU

KP�UKOWNCVKPI�VJG�QVJGT�VYQ�XCTKCDNGU�KU�PQV�ENGCT���2QUUKDN[��RTGFKEVKQPU�QH�VJG�FKUVTKDWVKQP�QH

CDUQTDGF�1 �YKVJKP�VJG�46�CTG�SWGUVKQPCDNG��CNUQ��RTGFKEVGF�VQVCN�WRVCMGU�HQT�HNQY�TCVGU�

FKHHGTGPV�HTQO�VJG�GZRGTKOGPVCN�XCNWG�QH�����O.�U�OC[�DG�UWURGEV���(QT��XGT[�FKHHGTGPV

TGCUQPU��VJKU�NCVVGT�URGEWNCVKQP�KU�RTQDCDN[�XCNKF���/GCUWTGOGPVU�D[�*W�GV�CN��
������CV�TCVGU

JKIJGT�VJCP�����O.�U�KPFKECVG�VJCV�NQECN�OCUU�VTCPUHGT�EQGHHKEKGPVU�KPETGCUG�YKVJ�KPETGCUKPI

HNQY�TCVGU���+P�CFFKVKQP��PCKXG�UWDLGEVU�YGTG�WUGF�HQT�VJG�DQNWU�GZRGTKOGPVU���%JTQPKE�GZRQUWTG

VQ�1 ��YJKEJ�KU�OQTG�CRRTQRTKCVG�VQ�VJG�RTGUGPV�UKOWNCVKQP�UEGPCTKQU��EQWNF�CNVGT�OCUU�VTCPUHGT�

EQGHHKEKGPVU�FWG�VQ�EJGOKECN�TGCEVKQPU�EJCPIKPI�VJG�RTQRGTVKGU�QH�DKQEJGOKECN�EQPUVKVWGPVU���5GG

5GEVKQP���������CPF�6CDNG�����HQT�C�EQORCTKUQP�QH�FQUKOGVT[�OQFGNKPI�TGUWNVU�YKVJ�FQUKOGVT[

FCVC��WUKPI�EQGHHKEKGPVU�DCUGF�QP�*W�GV�CN��
����D��

6JG�GZRGTKOGPVCN�FCVC�QH�*W�GV�CN��
����D��YGTG�PQV�UGPUKVKXG�GPQWIJ�VQ�CNNQY�CP

GUVKOCVG��YKVJ�EQPHKFGPEG��HQT�VJG�RWNOQPCT[�TGIKQP�QT�HQT�VJG�2#4�OCUU�VTCPUHGT�EQGHHKEKGPV��

(QT�VJKU�TGCUQP��VJGUG�EQGHHKEKGPVU�YGTG�CUUWOGF�VQ�DG�VJG�UCOG�CU�WUGF�D[�/KNNGT�GV�CN��
�������

6JG�XCNWG�QH�VJKU�RCTCOGVGT�KU�CRRTQZKOCVGN[�VJG�UCOG�CU�WUGF�HQT�VJG�TCV���#NVJQWIJ�VJG�XCNWG

QH�VJG�RWNOQPCT[�TGIKQP�OCUU�VTCPUHGT�EQGHHKEKGPV�QH�TCVU�CNUQ�KU�WPMPQYP��C�EQORCTKUQP�D[

2KPMGTVQP�GV�CN��
������QH�OQTRJQOGVTKE�GHHGEVU�CPF�FQUKOGVT[�OQFGN�RTGFKEVKQPU�UWIIGUVU�VJCV

VJG�TCV�XCNWG�KU�PQV�WPTGCUQPCDNG���

8GPVKNCVKQP
#EVKXKV[�RCVVGTPU�HQT�VJG�CFWNV�CPF�VJG�EJKNF�
,QJPUQP��������YGTG�WUGF�VQ�GUVKOCVG

U���6JG�UGV�QH�GUVKOCVGU�JCF�QXGT���������OKPWVG�D[�OKPWVG�ECUGU��GCEJ�ECUG�EQPUKUVKPI�QH'

VJG�FC[�QH�VJG�[GCT��JQWT��OKPWVG��CPF�GSWKXCNGPV�XGPVKNCVQT[�TCVG�
 �FKXKFGF�D[�DQF[�UWTHCEG'

CTGC����6JG�IGPGTCVGF�RCVVGTPU�YGTG�HQT�����UGSWGPVKCN�FC[U��HTQO�VJG�DGIKPPKPI�QH�#RTKN

VJTQWIJ�1EVQDGT�������

(QT�VJG�CFWNV��8 U�YGTG�GUVKOCVGF�D[�KPVGTRQNCVKQP�HTQO�C�RNQV�QH�8 �XGTUWU� �VJCV6 6 '

YCU�FTCYP�WUKPI�KPHQTOCVKQP�HTQO�6CDNG�����KP�+PVGTPCVKQPCN�%QOOKUUKQP�QP�4CFKQNQIKECN
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2TQVGEVKQP�
��������6KFCN�XQNWOGU�CPF�H	U�HQT�VJG�EJKNF�YGTG�GUVKOCVGF�WUKPI�C�TGNCVKQPUJKR

DGVYGGP�8 �CPF� �FGXGNQRGF�D[�*QHOCPP�GV�CN��
��������(QT�DQVJ�JWOCPU��H	U�YGTG�FGHKPGF6 '

CU� �FKXKFGF�D[�VJG�GUVKOCVGF�8 ��' 6

'UVKOCVKPI�2TQZKOCN�#NXGQNCT�4GIKQP�&QUG
6JG�2#4�FQUGU�YGTG�GUVKOCVGF�D[�UKOWNCVKQP�HQT�GCEJ�QH�VJG�OKPWVG�D[�OKPWVG

GSWKXCNGPV� U�CPF�RGTUQPCN�EQPEGPVTCVKQP�GUVKOCVGU��VJGUG�FQUGU�YGTG�CXGTCIGF�'

������� /QPMG[U�
#PCVQOKECN�#URGEVU

$GECWUG�VJGTG�YGTG�PQ�FCVC�QP�VJG�WRVCMG�QH�1 �D[�VJG�746�QH�OQPMG[U��PQ�

FKUVKPEVKQP�YCU�OCFG�DGVYGGP�QTCN�CPF�PCUCN�DTGCVJKPI���6JG�746�FKOGPUKQPU�YGTG�DCUGF�QP

5EJTGKFGT�CPF�4CCDG�
������HQT�VJG�PCUQRJCT[PIGCN�TGIKQP�QH�C���MI�TJGUWU�OQPMG[���8QNWOGU

YGTG�RTQRQTVKQPCN�VQ�DQF[�YGKIJV�CPF�FKOGPUKQPU�YGTG�UECNGF�KUQVTQRKECNN[���(QT�VJG

PCUQRJCT[PIGCN�TGIKQP��VJG�FKOGPUKQPU�WUGF�OC[�JCXG�DGGP�VQQ�NCTIG�DGECWUG�VJG�ECUVKPI

RTQEGFWTG�OC[�JCXG�TGUWNVGF�KP�C�NCTIGT�XQNWOG�
;GJ�GV�CN���������VJCP�KP�C�NKXG�CPKOCN��CPF

CKT�HNQY�UVTGCONKPKPI�
/QTICP�GV�CN���������OC[�JCXG�TGUWNVGF�KP�C�UOCNNGT�GHHGEVKXG�XQNWOG�

6JG�UVTWEVWTG�QH�VJG�.46�YCU�DCUGF�QP�9GKDGN�
������HQT�JWOCPU�
VJG�UCOG�CU�WUGF�HQT�VJG

JWOCP�UKOWNCVKQPU���YJKEJ�YCU�KUQVTQRKECNN[�UECNGF�VQ�OQPMG[�(4%�XCNWGU��CUUWOKPI�VJCV�6$

CPF�RWNOQPCT[�TGIKQP�XQNWOGU�YGTG�KP�VJG�UCOG�RTQRQTVKQP�CU�VJG�JWOCP�(4%�XCNWGU���6JG

WUG�QH�VJG�JWOCP�.46�UVTWEVWTG�HQT�VJG�OQPMG[�UKOWNCVKQPU�KU�EQPUKFGTGF�VQ�DG�QH�NGUU

KORQTVCPEG�VQ�TGCUQPCDNG�RTGFKEVKQPU�VJCP�VJG�EQTTGEV�URGEKHKECVKQP�QH�XQNWOGU�CPF�UWTHCEG

CTGCU�QH�VJG�FKHHGTGPV�TGIKQPU�

/CUU�6TCPUHGT�%QGHHKEKGPVU
6JG�JWOCP�OCUU�VTCPUHGT�EQGHHKEKGPV�XCNWGU�YGTG�CUUWOGF�DGECWUG�VJGTG�YGTG�PQ

TGRQTVGF�XCNWGU�PQT�WRVCMG�FCVC�VJCV�YQWNF�JCXG�CNNQYGF�GUVKOCVGU�QH�VJGUG�EQGHHKEKGPVU���(QT

EQTTGURQPFKPI�OQFGN�UGIOGPVU�QT�OQFGN�IGPGTCVKQPU��VJG�OQPMG[�EQGHHKEKGPVU�YGTG�VJG�UCOG�CU

VJQUG�WUGF�HQT�JWOCPU���

8GPVKNCVKQP
0Q�XGPVKNCVKQP�RCTCOGVGTU�YGTG�TGRQTVGF�HQT�VJG�OQPMG[�GZRGTKOGPVU���(QT�VJKU

TGCUQP��HQWT�UVCVGU�QH�XGPVKNCVKQP�YGTG�WUGF�VQ�ECNEWNCVG�VJG�FQUGU�
UGG�6CDNG���������6JG�HKTUV

VJTGG�KP�VJG�VCDNG�YGTG�GZVTCRQNCVGF�HTQO�JWOCP�XCNWGU�QH�8 U�CPF�H	U���6JGUG�JWOCP6

RCTCOGVGTU�YGTG�EQPUKUVGPV�YKVJ�VJG�CNIQTKVJO�WUGF�HQT�VJG�JWOCP�UKOWNCVKQPU�CPF�EQTTGURQPF

CRRTQZKOCVGN[�VQ�UGFGPVCT[��NQY��CPF�NKIJV�CEVKXKV[�CU�ECVGIQTK\GF�D[�*QHOCPP�GV�CN��
������HQT

CP�CFWNV�JWOCP���6JG�NCUV�UGV�QH�RCTCOGVGTU�EQTTGURQPF�VQ�OGCUWTGOGPVU�OCFG�D[�/QUU�
�����

QP�HKXG�CYCMG�HGOCNG�CFWNV�E[PQOQNIWU�OQPMG[U�
/CECEC�HCUEKEWNCTKU��

'UVKOCVKPI�2TQZKOCN�#NXGQNCT�4GIKQP�&QUGU
(QT�VJG�VYQ�OQPMG[�GZRGTKOGPVU�CPF�EQTTGURQPFKPI�XGPVKNCVQT[�RCTCOGVGTU��UECNGF

2#4�FQUGU�YGTG�GUVKOCVGF�CPF�OWNVKRNKGF�D[�VJG�CXGTCIG�GZRQUWTG�EQPEGPVTCVKQPU�VQ�QDVCKP

GUVKOCVGF�CXGTCIG�2#4�FQUGU��

������� 4CVU
#PCVQOKECN�#URGEVU
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4CVU�CTG�PCUCN�DTGCVJGTU��VJGTGHQTG��VJG�746�OQFGN�EQTTGURQPFU�VQ�CPF�KU�DCUGF�QP
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6CDNG��������'UVKOCVKPI�/QPMG[�8GPVKNCVQT[�2CTCOGVGTUC

*WOCP

#EVKXKV[

.GXGND
'ZVTCRQNCVKQP�HTQO�C����MI�*WOCP

YKVJ�VJG�(QNNQYKPI�2CTCOGVGTUE 6Q�C�����MI�/QPMG[ 6Q�C���MI�/QPMG[

8�
�

'


.�OKP�

8
6

��
O.�

H


DTGCVJU�OKP�

8�
�

'


.�OKP�

8
6


O.�

H


DTGCVJU�OKP�

8
�

'


.�OKP�

8
6


O.�

H


DTGCVJU�OKP�

5GFGPVCT[ � ��� ���� ���� ���� ���� ���� ���� ����

.QY �� ��� ���� ���� ���� ���� ���� ���� ����

.KIJV �� ����� ���� ���� ���� ���� ����
����

�
����

'ZVTCRQNCVKQP�HTQO�C�����MI�/CECEC

HCUEKEWNCTKU�YKVJ�VJG�HQNNQYKPI

RCTCOGVGTUF

���� ���� ���� ���� ���� ���� ���� ���� ����

5GG #RRGPFKZ # HQT CDDTGXKCVKQPU CPF CETQP[OU� (QT GZVTCRQNCVKQP� 
8 � � 
8 � ¥ 
YGKIJV �YGKIJV �� H � H ¥ 
YGKIJV �YGKIJV � �C �����

6 � 6 � � � � � � �

8
' � 86 ¥ H� 5WDUETKRV � EQTTGURQPFU VQ VJG ���� QT ��MI OQPMG[� CPF UWDUETKRV � EQTTGURQPFU VQ GKVJGT VJG JWOCP QT VJG ����MI OQPMG[��

6JGUG EJCTCEVGTK\CVKQPU HQT VJG JWOCP RCTCOGVGTU CTG EQPUKUVGPV YKVJ VJQUG QH VJG +PVGTPCVKQPCN %QOOKUUKQP QP 4CFKQNQIKECN 2TQVGEVKQP 
����� CPFD

*QHOCPP GV CN� 
������

(QT C IKXGP JWOCP 8E '� VJG JWOCP 86 CPF H CTG DCUGF QP VJG +PVGTPCVKQPCN %QOOKUUKQP QP 4CFKQNQIKECN 2TQVGEVKQP 
������ (QT VJG UGNGEVGF 8� '� 86 CPF�

H CTG VJG UCOG CU WUGF HQT VJG CFWNV JWOCP�

/QUU 
������ RCTCOGVGTU CTG VJG CXGTCIG HQT HKXG OQPMG[U�F

VJ
G�(
�
�
�
�TCV�P

CUQ
R
J
CT[
P
I
GCN�TGI

KQ
P
���6
J
G�F
KO
GP
UKQ
P
U�O
C[
�D
G�VQ
Q
�NCTI
G��J
Q
Y
GX
GT��D
GECW
UG�
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VJG�ECUVKPI�RTQEGFWTG�ECP�TGUWNV�KP�C�NCTIGT�XQNWOG�VJCP�KP�C�NKXG�CPKOCN�
;GJ�GV�CN����������CPF

CKT�HNQY�UVTGCONKPKPI�
/QTICP�GV�CN���������OC[�TGUWNV�KP�C�UOCNNGT�GHHGEVKXG�XQNWOG���6JG

UVTWEVWTG�QH�VJG�.46�KU�C�EQORQUKVG�QH�VJG�6$�OQFGN�QH�VJG�.QPI�'XCPU�TCV�
;GJ�GV�CN��������

CPF�C�RWNOQPCT[�TGIKQP�DCUGF�QP�VJG�/GTEGT�GV�CN��
������XGPVKNCVQT[�WPKV�OQFGN�QH�VJG�5�&

TCV���)KXGP�VJG�FQUKOGVT[�OQFGN�WUGF��VJG�XQNWOGU�CPF�UWTHCEG�CTGCU�QH�VJG�FKHHGTGPV�TGIKQPU

CTG�OQTG�KORQTVCPV�VJCP�VJG�UVTWEVWTCN�FKHHGTGPEGU�QH�VJG�VJTGG�UVTCKPU�WUGF�VQ�EQPUVTWEV�VJG�TCV

46�

/CUU�6TCPUHGT�%QGHHKEKGPVU
/CUU�VTCPUHGT�EQGHHKEKGPVU�HQT�VJG�PCUQRJCT[PIGCN�TGIKQP�CPF�6$�QH�VJG�TCV�YGTG

GUVKOCVGF�WUKPI�VJG�WRVCMG�FCVC�QH�*CVEJ�GV�CN��
������CPF�CP�CUUWOGF�RWNOQPCT[�TGIKQP�OCUU

VTCPUHGT�EQGHHKEKGPV���*CVEJ�GV�CN��
������TGRQTVGF�VJG�CXGTCIG�WRVCMG�QH�1 �HQT�GKIJV�(����TCVU�

CPF�VJG�CXGTCIG�HTCEVKQP�QH� 1 �KP�VJG�PCUQRJCT[PIGCN�TGIKQP��VJG�VTCEJGC��CPF�VJG�NWPIU����
�


*CVEJ�GV�CN��=�����CPF�����?�FKUEWUU�KUUWGU�TGNCVGF�VQ�WUKPI� 1 �FQUG�CU�C�OGCUWTG�QH�1��
� �

FQUG����$CUGF�QP�C�FKUEWUUKQP�KP�/KNNGT�GV�CN��
������EQPEGTPKPI�VJG�KPXGUVKICVKQP�QH�2KPMGTVQP

GV�CN��
�������VJG�RWNOQPCT[�TGIKQP�OCUU�VTCPUHGT�EQGHHKEKGPV�YCU�FGHKPGF�CU�VJCV�WUGF�D[

/GTEGT�GV�CN��
��������6JKU��EQODKPGF�YKVJ�KPHQTOCVKQP�HTQO�*CVEJ�GV�CN��
�������CNNQYGF�CP

GUVKOCVG�QH�OCUU�VTCPUHGT�EQGHHKEKGPVU�HQT�VJG�PCUQRJCT[PIGCN�TGIKQP�CPF�VJG�6$���#�EQOOQP

GUVKOCVG�QH�OCUU�VTCPUHGT�EQGHHKEKGPVU�CNUQ�YCU�OCFG�WUKPI�VJG�FCVC�HQT�VJG�KPFKXKFWCN�TCVU���(QT

VJGUG�EQGHHKEKGPVU��YJQUG�XCNWGU�YGTG�GUUGPVKCNN[�VJG�UCOG�CU�VJG�HKTUV�UGV��VJG�KPFKXKFWCN�TCV

UKOWNCVKQPU�FGXKCVGF�HTQO�VJG�GZRGTKOGPVCN�FCVC�D[�CP�CXGTCIG�QH������

8GPVKNCVKQP�
(QT�VJG�'2#�EJTQPKE�UVWF[��8 �CPF�H�YGTG�OGCUWTGF�CV�'ZRQUWTG�9GGMU����������6

����CPF������(QT�KPVGTOGFKCVG�YGGMU��VJGUG�RCTCOGVGTU�YGTG�GUVKOCVGF�D[�KPVGTRQNCVKQP�CPF

CUUWOGF�EQPUVCPV�FWTKPI�GCEJ�QH�VJQUG�YGGMU���$GECWUG�XGPVKNCVQT[�RCTCOGVGTU�YGTG�PQV

TGRQTVGF�HQT�VJG�0CVKQPCN�6QZKEQNQI[�2TQITCO�*GCNVJ�'HHGEVU�+PUVKVKVG�
062�*'+��EJTQPKE

UVWF[��RCTCOGVGTU�UKOKNCT�VQ�VJQUG�QH�VJG�'2#�EJTQPKE�UVWF[�YGTG�CUUWOGF�
UGG�DGNQY��

'UVKOCVKPI�2TQZKOCN�#NXGQNCT�4GIKQP�&QUGU
(QT�VJG�'2#�EJTQPKE�UVWF[��VJG�GZRQUWTG�RCVVGTP�YCU�XCTKCDNG�FWTKPI�VJG�YGGM��DWV

TGRGCVGF�GCEJ�YGGM�
6GRRGT�GV�CN�����������6JG�2#4�FQUGU�YGTG�UKOWNCVGF�HQT�GCEJ�YGGM�CPF

CXGTCIGF���6JG�XGPVKNCVQT[��RJ[UKQNQIKECN��CPF�CPCVQOKECN�EJCTCEVGTKUVKEU�QH�VJG�062�*'+�UVWF[

TCVU�YKVJ�TGURGEV�VQ�VKOG�YGTG�CUUWOGF�VQ�DG�UKOKNCT�VQ�VJG�'2#�EJTQPKE�UVWF[�TCVU��CPF�VJG

CXGTCIG�UECNGF�2#4�FQUG�
=I�EO �OKP?�=I�O �CODKGPV�1 ?��YCU�FGHKPGF�CU�VJG�UCOG�VJCV�YCU� �
�

RTGFKEVGF�HQT�VJG�'2#�UVWF[�TCVU���)KXGP�VJKU�CPF�VJG�CXGTCIG�GZRQUWTG�EQPEGPVTCVKQP��VJG

CXGTCIG�2#4�FQUGU�YGTG�GUVKOCVGF�

����� 4GUWNVU�CPF�&KUEWUUKQP
������� 5KOWNCVKQP�4GUWNVU

6JG�UKOWNCVKQP�TGUWNVU�CTG�RTGUGPVGF�KP�6CDNG��������6JG�HKTUV�CPF�UGEQPF�EQNWOPU

KFGPVKH[�VJG�NCDQTCVQT[�GZRGTKOGPVU�CPF�VJG�J[RQVJGVKECN�JWOCP�GZRQUWTGU�VJCV�YGTG�UKOWNCVGF��

%QNWOP���CRRNKGU�QPN[�VQ�VJG�OQPMG[U�CPF�KU�FKUEWUUGF�CDQXG�
UGG�5GEVKQP����������KP�VJG

FKUEWUUKQP�QH�OQPMG[�XGPVKNCVKQP���6JG��#XGTCIG�2#4�&QUG��
EQNWOP����KU�VJG�RTGFKEVGF

CXGTCIG�HNWZ�QH�1 �VQ�VJG�UWTHCEGU�QH�VJG�CNXGQNK�QT�TGURKTCVQT[��
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6CDNG��������5WOOCT[�QH�5KOWNCVKQP�4GUWNVUC

5KOWNCVKQP QH

5QWTEG HQT

5KOWNCVKQP

#XGTCIG

9GKIJV


MI�

/KPWVG 8QNWOGD


.�OKP�

#XGTCIG

2#4 &QUG


�I�EO �OKP��

%WOWNCVKXG 2#4

&QUG


�I�EO ��

&WTCVKQP QH

'ZRGTKOGPV


YGGMU�

'SWKXCNGPV *WOCP

%JKNF 6KOGE


YGGMU�

'SWKXCNGPV *WOCP

#FWNV 6KOGE


YGGMU�

'2# TCV 
� YGGMU�
%JCPI GV CN� 
�����

6GRRGT GV CN�
�����
���� ����G�� ���� � ��� ��

'2# TCV 
�� YGGMU� ���� ����G�� ��� �� �� ��

'2# TCV 
�� YGGMU� ��� ����G�� �� �� ��� ���

062�*'+ TCV 
���� RRO�F %JCPI GV CN� 
����� ��� �����G�� ��� �� ��� ���

062�*'+ TCV 
��� RRO�F ��� ����G�� ���� �� ��� ���

062�*'+ TCV 
� RRO�F ��� ����G�� ���� �� ��� ���

$QPPGV OQPMG[ 
���� RRO�
*CTMGOC GV CN�


�����
� ��� DGNQY G ��� DGNQYG ���� ���� ��

$QPPGV OQPMG[ 
��� RRO� � ���� ����G�� ���� ���� ���� ��

���� ����G�� ���� ���� ���� ��

���� ����G�� �� ���� ���� ��

���� ����G�� ��� ���� ���� ��

(CUEKEWNCTKU OQPMG[


FCKN[� ���� RRO�

6[NGT GV CN� 
����� ��� � ¥ DGNQY H� ¥ DGNQYH �� ��� ���

(CUEKEWNCTKU OQPMG[


�UGCUQPCN�� ���� RRO�

��� ���� �����G�� ���� �� ��� ���

���� ����G�� ���� �� ��� ���

���� ����G�� ���� �� ��� ���

���� ����G�� ���� �� ��� ���

��[GCT�QNF 0;% EJKNFI 7�5� 'PXKTQPOGPVCN

2TQVGEVKQP #IGPE[


�����

�� ���G�� ��� �� �� 0#

#FWNV 0;% QWVFQQT UWRGTXKUQTI �� ����G�� ��� �� 0# ��

5GG #RRGPFKZ # HQT CDDTGXKCVKQPU CPF CETQP[OU�C

1PN[ TGNGXCPV HQT VJG OQPMG[U� 5GG 6CDNG �����D

)KXGP VJG PQPJWOCP GZRQUWTG VKOG� VJG PWODGT QH YGGMU VJG JWOCP YQWNF JCXG VQ DG GZRQUGF HQT GSWCN JWOCP CPF PQPJWOCP RJ[UKQNQIKECN VKOGU� YGGMU � YGGMU ¥E
*7/#0 010*7/#0


YGKIJV �YGKIJV � �*7/#0 010*7/#0
����

6JG TGNCVKXG 2#4 FQUG =
I�EO �OKP��
I�O 1 �? YCU CUUWOGF VQ DG VJG UCOG CU VJG CXGTCIG HQT VJG '2# TCV�F � �
�

(QT GCEJ OKPWVG XQNWOG� VJG GZRQUWTG EQPEGPVTCVKQP HQT VJGUG DQPPGV OQPMG[U YCU QPG�JCNH VJQUG NKUVGF DGNQY�G

(QT GCEJ OKPWVG XQNWOG� VJG HCUEKEWNCTKU OQPMG[U GZRQUGF �FCKN[� YGTG GZRQUGF VQ 1 VYKEG CU NQPI CU VJG �UGCUQPCN� HCUEKEWNCTKU OQPMG[U�H
�

0;% � 0GY ;QTM %KV[�I
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DTQPEJKQNGU�KP�VJG�HKTUV�OQFGN�IGPGTCVKQP�FKUVCN�VQ�VJG�VGTOKPCN�DTQPEJKQNGU���(QT�GCEJ

GZRGTKOGPV��VJG�CXGTCIG�KU�QXGT�VJG�VQVCN�VKOG�QT�FWTCVKQP�QH�VJG�GZRGTKOGPV�
IKXGP�KP

EQNWOP�����&WTCVKQP����VJG�CXGTCIG�KPENWFGU�VKOGU�QH�PQ�GZRQUWTG���%QNWOP�����%WOWNCVKXG

2#4�&QUG���KU�VJG�VQVCN�SWCPVKV[�QH�1 �RTGFKEVGF�VQ�DG�CDUQTDGF�D[�VJG�VKUUWG�CPF�NKSWKFU�QH�VJG�

2#4�FWTKPI�VJG�GZRGTKOGPV��VJGUG�FQUG�XCNWGU�CTG�VJG�UCOG�CU�VJG�FWTCVKQP�
KP�OKPWVGU�

OWNVKRNKGF�D[�VJG�CXGTCIG�2#4�FQUG�
EQNWOP�����

6JG�GPVTKGU�KP�EQNWOPU���CPF���CTG�VJG�VQVCN�VKOGU�C�JWOCP�YQWNF�JCXG�VQ�DG

GZRQUGF�VQ�TGCEJ�VJG�GSWKXCNGPV�RJ[UKQNQIKE�VKOGU�QH�C�URGEKHKE�NCDQTCVQT[�CPKOCN�URGEKGU��

$CUKECNN[��VJG�EQPEGRV�QH�RJ[UKQNQIKECN�VKOG�KU�VJCV�VJG�VKOG�EQWTUGU�QH�GSWKXCNGPV�RTQEGUUGU


G�I���C�DTGCVJ��C�JGCTVDGCV��CETQUU�URGEKGU�CTG�CRRTQZKOCVGN[�VJG�UCOG�YKVJ�TGURGEV�VQ�VJG�VKOG

URCP�QH�VJG�RTQEGUU�FKXKFGF�D[�VJG�DQF[�OCUU�TCKUGF�VQ�VJG�QPG�HQWTVJ�RQYGT�
6TCXKU�GV�CN��

��������+H�VJKU�EQPEGRV�KU�CRRNKECDNG�VQ�VJG�VKOG�EQWTUG�QH�1 �KPFWEGF�DKQNQIKECN�GHHGEVU��VJGP�VJG�

GPVTKGU�KP�VJG�VYQ�EQNWOPU�CTG�VJG�JWOCP�GZRQUWTG�FWTCVKQPU�PGEGUUCT[�VQ�QDVCKP�VJG�UCOG

EWOWNCVKXG�2#4�FQUG�DKQNQIKECN�GHHGEV�CU�VJCV�QH�VJG�EQTTGURQPFKPI�NCDQTCVQT[�CPKOCN�FWTCVKQP��

0QVG�VJCV�HQT�QPN[�VYQ�QT�VJTGG�QH�VJG�NCDQTCVQT[�CPKOCN�GZRGTKOGPVU�CTG�VJG�JWOCP�FWTCVKQPU

ITGCVGT�VJCP�VJG�NCDQTCVQT[�CPKOCNU	�GSWKXCNGPV�QT�TGCN�
FWTCVKQP��VKOGU�

������� +PVGTRTGVCVKQP�QH�%JTQPKE�5KVG�5RGEKHKE�&QUG�'HHGEV�'UVKOCVGU
$GECWUG�VJG�2#4�KU�EQPUKFGTGF�VJG�RTKOCT[�UKVG�QH�1 �KPLWT[�CPF�TGRTGUGPVU�VJCV�

TGIKQP�QH�VJG�NWPI�HTQO�YJKEJ�OQUV�EJTQPKE�NWPI�FKUGCUGU�QTKIKPCVG��KV�YCU�UGNGEVGF�CU�VJG�OQUV

CRRTQRTKCVG�VCTIGV�VQ�FGXGNQR�ETQUU�URGEKGU�FQUG�TGURQPUG�GZVTCRQNCVKQPU��6JG�UGNGEVGF��GHHGEV�

TGNCVGU�VQ�VJG�VJKEMPGUU�QH�VJG�KPVGTUVKVKWO�CV�VJG�2#4��YJKEJ�KU�KPFKECVKXG�QH�HWPFCOGPVCN

UVTWEVWTCN�TGOQFGNKPI���6JG�KPFKEGU�QH�VJKEMPGUU�RTQXKFGF�KP�VJG�PQVGF�UVWFKGU��KPENWFG�DQVJ

EGNNWNCT�CPF�CEGNNWNCT�EQPUVKVWGPVU��C�FKUVKPEVKQP�VJCV�YCU�PQV�CNYC[U�ENGCT��JQYGXGT��KPVGTUVKVKCN

CTKVJOGVKE�VJKEMPGUU��CTGCN�XQNWOG�
EWDKE�OKETQITCOU�RGT�USWCTG�OKETQITCO���QT�XQNWOG

FGPUKV[�YCU�CXCKNCDNG�CPF�EQWNF�DG�TGRTGUGPVGF�KP�VGTOU�QH�RGTEGPV�EJCPIG�HTQO�EQPVTQN���

&QUG�TGURQPUG�EWTXGU�HQT�1 �KPFWEGF�VJKEMGPKPI�QH�VJG�2#4�CTG�TGRTGUGPVGF�KP�

(KIWTGU�����#�
TCVU��CPF�����$�
OQPMG[U����6JG�EWOWNCVKXG�2#4�FQUG�HQT�VJG�URGEKHKE

GZRQUWTG�UEGPCTKQ�
HTQO�6CDNG�������%WOWNCVKXG�2#4�&QUG��HQT�GCEJ�UVWF[�KU�RTQXKFGF�QP�VJG

CDUEKUUC�CU�KU�KVU�EQTTGURQPFKPI�RGTEGPV�EJCPIG�KP�VQVCN�CPF�CEGNNWNCT�KPVGTUVKVKCN�
2#4��VJKEMPGUU

QP�VJG�QTFKPCVG�
FGVCKNGF�KP�6CDNG���������6JG�TCV�UVWFKGU�CTG�RNQVVGF�UGRCTCVGN[�HTQO�VJG

OQPMG[�UVWFKGU�DGECWUG�QH�CP�CRRTQZKOCVG�VJTGG��VQ�HKXGHQNF�FKHHGTGPEG�KP�VJGKT�TGURQPUGU��YKVJ

VJG�OQPMG[�DGKPI�OQTG�TGURQPUKXG�VJCP�VJG�TCV���#NVJQWIJ�VJKU�FKHHGTGPEG�EQWNF�TGRTGUGPV

KPPCVG�UGPUKVKXKV[�FKHHGTGPEGU�DGVYGGP�VJG�URGEKGU��KV�UJQWNF�DG�PQVGF�VJCV�GUVKOCVGU�QH�FC[VKOG

TCV�GZRQUWTGU�
C�RGTKQF�QH�SWKGUEGPEG�HQT�VJG�TCV���KP�EQPVTCUV�VQ�VJG�FC[VKOG�CEVKXG�OQPMG[U�

OC[�JCXG�DGGP�UWDUVCPVKCNN[�NQYGT�KP�VGTOU�QH�FQUG�VJCP�VJCV�RTGFKECVGF�QP�VJG�DCUKU�QH�TCV

XGPVKNCVQT[�OGCUWTGOGPVU�VJCV�YGTG�FGTKXGF�YJGP�VJG[�YGTG�KP�CP�CTQWUGF��CYCMGPGF�UVCVG��

4GEGPV�UVWFKGU�EQORCTKPI�TCV�CPF�JWOCP� 1 �FQUKOGVT[�KPFKECVG�VJCV�GZGTEKUG�ECP�CEEQWPV�HQT��
�

WR�VQ�C�HKXGHQNF�FKHHGTGPEG�KP�CEWVG�TGURQPUKXGPGUU�DGVYGGP�URGEKGU�
*CVEJ�GV�CN����������6JGUG

GZRNCPCVKQPU�TGOCKP�URGEWNCVKXG��JQYGXGT��KP�VJG�CDUGPEG�QH�FKTGEV�FCVC���8GPVKNCVKQP�XCNWGU�HQT

VJG�OQPMG[U�YGTG�UGNGEVGF�C�RTKQTK�CU�NKIJV�CEVKXKV[�VQ�DG�UKOKNCT�VQ�VJG�JWOCP�OQFGN�DGKPI

WUGF��YJKEJ�JCF�XGPVKNCVKQP�XCNWGU�QPN[�UNKIJVN[�JKIJGT�VJCP�VJG�GORKTKECNN[�FGTKXGF�XCNWGU�
UGG

6CDNG�������HTQO�EQORCTCDNG�CYCMG��TGUVKPI�OQPMG[U�
YJGP�CFLWUVGF�HQT�UK\G��
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(KIWTG������ 
#��%JCPIG�HTQO�EQPVTQN�QH�VQVCN�KPVGTUVKVKCN�CPF�CEGNNWNCT�VJKEMPGUU�HQT�VJG
TCVU�GZRQUGF�VQ�Q\QPG�
1 ��KP�VJG�7�5��'PXKTQPOGPVCN�2TQVGEVKQP�#IGPE[

�


%JCPI�GV�CN���������CPF�0CVKQPCN�6QZKEQNQI[�2TQITCO�*GCNVJ�'HHGEVU
+PUVKVKVG�
%JCPI�GV�CN���������UVWFKGU���5QNKF�NKPG�TGRTGUGPVU�VJG�NKPGCT
TGITGUUKQP�HQT�VJG�VQVCN�KPVGTUVKVKCN�VJKEMPGUU��CPF�VJG�FCUJGF�NKPG�TGRTGUGPVU
VJG�NKPGCT�TGITGUUKQP�HQT�VJG�CEGNNWNCT�VJKEMPGUU�CETQUU�VJG�XCTKQWU
EWOWNCVKXG�FQUG�GUVKOCVGU�HQT�DQVJ�UVWFKGU���6JG�TGURGEVKXG�EQTTGNCVKQP
EQGHHKEKGPVU�
T ��CTG������CPF��������
$��%JCPIG�HTQO�EQPVTQN�QH�VQVCN�

KPVGTUVKVKCN�CPF�CEGNNWNCT�VJKEMPGUU�HQT�VJG�OQPMG[U�GZRQUGF�VQ�1 �KP�VJG
�

6[NGT�GV�CN��
������CPF�*CTMGOC�GV�CN��
������UVWFKGU���5QNKF�NKPG�TGRTGUGPVU
VJG�NKPGCT�TGITGUUKQP�HQT�VJG�VQVCN�KPVGTUVKVKCN�VJKEMPGUU��CPF�VJG�FCUJGF�NKPG
TGRTGUGPVU�VJG�NKPGCT�TGITGUUKQP�HQT�VJG�CEGNNWNCT�VJKEMPGUU�CETQUU�VJG
XCTKQWU�EWOWNCVKXG�FQUG�GUVKOCVGU�HQT�DQVJ�UVWFKGU��6JG�TGURGEVKXG
EQTTGNCVKQP�EQGHHKEKGPVU�
T ��CTG������CPF�������8GTVKECN�FCUJGF�NKPG�YKVJ�

CTTQYU�HQT�EJKNF�CPF�CFWNV�FGPQVG�RTQZKOCN�CNXGQNCT�TGIKQP�
2#4��FQUG�NGXGN
HQT�KPVGTRQNCVKQP�QH�2#4�VJKEMPGUU�GHHGEV�HTQO�VJG�OQPMG[�WRRGT�GUVKOCVG
QH�TGURQPUG��

9JCV�KU�TGOCTMCDNG�KP�DQVJ�(KIWTGU�����#�CPF�����$�KU�VJG�CRRCTGPV�NKPGCT�FQUG�

TGURQPUG�TGNCVKQPUJKRU�YKVJKP�URGEKGU���6JKU�OC[�DG�FWG��KP�RCTV��VQ�VJG�HCEV�VJCV�VJGTG�YCU

EQPUKUVGPE[�KP�VJG�OGVJQFU�QH�VJG�TGURGEVKXG�KPXGUVKICVQT[�VGCO�UVWF[KPI�GCEJ�URGEKGU���+V�KU

KPVGTGUVKPI�VQ�PQVG�VJCV�VJG�GUVKOCVGF�VQVCN�EWOWNCVKXG�2#4�FQUG�HQT�VJG�'2#�EJTQPKE�UVWF[�
��

zI�1 �EO ��KU�SWKVG�UKOKNCT�VQ�VJCV�GUVKOCVGF�HQT�VJG�062�*'+�UVWF[�ITQWR�QH�����RRO��
�

1 �
�����zI�1 �EO ����#P�GZCOKPCVKQP�QH�VJG�TGURGEVKXG�2#4�VJKEMPGUU�TGURQPUG�HTQO�GCEJ� �
�

UVWF[�KPFKECVGU�CP�CRRCTGPV�UKOKNCTKV[�DGVYGGP�VJG�UVWFKGU��YKVJ�VJG�062�*'+�TGUWNVU�DGKPI�C

DKV�NCTIGT�KP�XCNWG���#V�����RRO�1 ��VJG�062�*'+�KPXGUVKICVQTU�CNUQ�TGRQTVGF�VJG�QDUGTXCVKQP�QH�

DTQPEJKQNCTK\CVKQP�KPVQ�VJG�2#4��YJGTGCU�VJKU�RTQEGUU�YCU�CDUGPV�QT�PQV�UKIPKHKECPV�CV������

RRO�1 �QT�KP�VJG�'2#�EJTQPKE�UVWF[���+V�KU�PQV�ENGCT�YJGVJGT�VJKU�KPFKECVGU�SWCNKVCVKXGN[��TCVJGT�



8-80

VJCP�SWCPVKVCVKXGN[��FKHHGTGPV�TGURQPUGU�KPKVKCVGF�CV������CPF������RRO�1 ���*QYGXGT��KV�KU�

KORQTVCPV�VQ�PQVG�VJCV�VJG�EQTTGNCVKQP�EQGHHKEKGPVU�
T ��HQT�2#4�FQUG�VQ�TGURQPUG�CETQUU���
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6CDNG��������5WOOCTKGU�QH�5VWF[�&CVC�7UGF�KP�'ZVTCRQNCVKQP�QH�%JTQPKE�1\QPG�'HHGEVUC

5VWF[ 5RGEKGU 
OGCP XCNWG` zO �zO � 
zO �zO � 
zO �zO �

6QVCN +PVGTUVKVKCN 8QNWOG %GNNWNCT 8QNWOG #EGNNWNCT 8QNWOG
� � � � � �

(��� /CNG 4CV� %JCPI GV CN�� ���� 
'2#�

`�� YGGMU 
WTDCP RTQHKNG�

� 2TQHKNG� �����RRO EQPVKPWQWU

DCEMITQWPF� �� J�FC[� � FC[U�YGGM�

�����RRO TCORGF RGCM QXGT � J 
CXI�

���� RRO HQT RGCM� ���� RRO FCKN[��

� FC[U�YGGM

� ��YGGM GZRQUWTG 
HTQO (KIWTG ��

� ���YGGM GZRQUWTG 
HTQO 6CDNG ��

� ���YGGM GZRQUWTG 
HTQO 6CDNG ��

� ���YGGM TGEQXGT[ CHVGT �� YGGMU CKT

� ���YGGM TGEQXGT[ CHVGT �� YGGMU 1
�
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062�*'+�`�� YGGMU 
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� � RRO
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(CUEKEWNCTKU /QPMG[� 6[NGT GV CN�� ����

`�� OQ 
� J�FC[�

� � RRO

� ���� RRO 
FCKN[�

� ���� RRO 
FCKN[� CNVGTPCVKPI OQPVJU�

8QNWOG HTCEVKQP QH NWPI

QEEWRKGF D[ TGURKTCVQT[

DTQPEJKQNCT YCNN 
¥�� �`HTQO��

6CDNG ++

����� ����� �����
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����� ����� 

����� ����� 
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����� 

����� ����� 

����� ����� 

�����

$QPPGV /QPMG[� *CTMGOC GV CN�� ����`

�� FC[U 
� J�FC[�

� � RRO

� ���� RRO

� ���� RRO

#TKVJOGVKE OGCP VJKEMPGUU


zO�`HTQO (KIWTG � CPF VGZV

��� ��� ���

��� 

���� ��� 

���� ��� 

����

���� 

����� ��� 

���� ��� 

�����

5GG #RRGPFKZ # HQT CDDTGXKCVKQPU CPF CETQP[OU�C

%QPVTQN XCNWG�D

2CTGPVJGVKECN XCNWGU KPFKECVG RGTEGPV FKHHGTGPEG HTQO TGURGEVKXG EQPVTQN�E
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DQVJ�UVWFKGU�CU�KNNWUVTCVGF�KP�(KIWTG�����#�CTG������CPF������HQT�VJG�VQVCN�CPF�CEGNNWCT

KPVGTUVKVKCN�EJCPIGU��TGURGEVKXGN[���+P�VJG�ECUG�QH�VJG�OQPMG[�FCVC�TGRTGUGPVGF�KP�(KIWTG�����$�

VJG�CPCNQIQWU�EQTTGNCVKQP�EQGHHKEKGPVU�
T ��YGTG������CPF������HQT�VJG�VQVCN�CPF�CEGNNWNCT�

KPVGTUVKVKCN�GHHGEVU��TGURGEVKXGN[���6JGUG�JKIJN[�UKIPKHKECPV�EQTTGNCVKQPU�UWIIGUV�VJCV�KPVGTUVKVKCN

KPLWT[�KU�KPFGGF�C�EWOWNCVKXG�RTQEGUU�VJTQWIJQWV�VJG�GZRQUWTG�JKUVQT[���/QTGQXGT�KP�VJG�ECUG

QH�OQPMG[U�YKVJ�UGCUQPCN�
KPVGTOKVVGPV�OQPVJN[��GZRQUWTGU��VJGTG�YCU�PQ�NQUU�QH�GHHGEV�
K�G��

TGXGTUCN��FWTKPI�VJG�CKT�RGTKQFU���6JG�TGURQPUG�YCU�UVTKEVN[�C�HWPEVKQP�QH�EWOWNCVKXG�FQUG�

6JG�CXCKNCDKNKV[�QH�GZRQUWTG�CEVKXKV[�FCVC�HQT�C���[GCT�QNF�EJKNF�CPF�CFWNV�QWVFQQT

YQTMGT�QXGT�CP��GZRQUWTG�UGCUQP��QH�����FC[U�KP�0GY�;QTM�%KV[�RTQXKFGU�VJG�QRRQTVWPKV[�VQ

GUVKOCVG�CP�CPCNQIQWU�2#4�FQUG�KP�VJGUG�JWOCP�KPFKXKFWCNU�HQT�EQORCTKUQP�VQ�VJG�CPKOCN�FQUG�

TGURQPUG�TGNCVKQPUJKRU���$GECWUG�VJG�TCV�GZRQUWTG�UEGPCTKQ�GZVGPFU�QXGT�VJG�OCLQTKV[�QH�C

NKHGVKOG��CP�CVVGORV�YCU�OCFG�VQ�FGVGTOKPG�VJG�GSWKXCNGPV�JWOCP�GZRQUWTG�VKOG�WUKPI

UVCPFCTF��CEEGRVGF�CNIQTKVJOU�HQT�NKHGVKOG�VTCPUHQTOCVKQPU�
UGG�6CDNG���������*QYGXGT��VJG

GZVTCRQNCVKQP�QH�JWOCP�DKQNQIKE�GZRQUWTG�VKOG�HTQO�VJCV�QH�VJG�TCV�FKF�PQV�[KGNF�TGCUQPCDNG

TGUWNVU���6JG�RTKOCVG�DCUGF�GZVTCRQNCVKQP�QH�GZRQUWTG�VKOG�HCTGF�UNKIJVN[�DGVVGT�DWV�CNUQ�YCU

NGUU�VJCP�CFGSWCVG�HQT�VJG�RWTRQUGU�QH�VJKU�GZGTEKUG���'UVKOCVGU�QH�CEEWOWNCVGF�FQUG��JQYGXGT�

YGTG�KP�IGPGTCN�CITGGOGPV�
UGG�6CDNG�������CPF�UGTXGF�CU�VJG�DCUKU�HQT�VJG�ETQUU�URGEKGU

GZVTCRQNCVKQP�QH�GHHGEVU�FGUETKDGF�DGNQY�

7PHQTVWPCVGN[��VJGTG�CTG�PQ�JCTF�FCVC�VQ�UWDUVCPVKCVG�YJGVJGT�VJG�TCV�QT�OQPMG[�DGVVGT

TGRTGUGPVU�VJG�JWOCP�KP�VJG�EQPVGZV�QH�VJG�GPFRQKPV�DGKPI�CFFTGUUGF�JGTGKP���6JG�OQPMG[�EQWNF

DG�HCXQTGF�QP�VJG�DCUKU�QH�TGURQPUKXGPGUU�CV�NQY�NGXGNU�QH�1 ��EQTTGURQPFKPI�VQ�VJQUG�KP�JWOCP�

URKTQOGVTKE�VGUVU�HQNNQYKPI�GZRQUWTGU�KPXQNXKPI�GZGTEKUG��JQYGXGT��VJG�FQUG�CFLWUVGF�$#.

RTQVGKP�FCVC�CTG�EQORCTCDNG�HQT�JWOCPU�CPF�TQFGPVU���6JG�CRRCTGPV�FKHHGTGPEGU�KP�UGPUKVKXKV[

DGVYGGP�VJG�TCV�CPF�OQPMG[�OC[��QP�VJG�QVJGT�JCPF��TGHNGEV�OQTG�TCRKF�TGRCKT�KP�VJG�TCV�VJCP�KP

VJG�RTKOCVG���6JKU�EQPEGRV�YQWNF�DG�EQPUKUVGPV�YKVJ�VJG�CNIQTKVJOU�QH�6TCXKU�GV�CN��
������

YJKEJ�CTG�DCUGF�QP�KPVTKPUKE�OGVCDQNKE�TCVGU�CPF�VJWU�OC[�TGCUQPCDN[�CRRN[�VQ�TGRCKT�RTQEGUUGU

CHVGT�KPLWT[�QT�FCOCIG�HTQO�QZKFCPV�NWPI�UWTHCEG�KPVGTCEVKQPU���6JWU��VJG�TGURQPUGU�HQT�VJG�TCV

CPF�OQPMG[�OC[�DGUV�DG�EQPUKFGTGF�CU�DTCEMGVKPI�VJG�JWOCP�TGURQPUG���6JG�NKPGCTKV[�QH�VJG

FQUG�TGURQPUG�TGNCVKQPUJKRU�KP�DQVJ�VJG�TCV�CPF�OQPMG[�OQFGNU�NGPFU�ETGFKDKNKV[�VQ�KPVGTRQNCVKQP


(KIWTGU�����#�CPF�����$��QH�VJG�GUVKOCVGF�FQUG�VQ�VJG�JWOCP�2#4�VQ�KVU�EQTTGURQPFKPI

TGURQPUG���(QT�GZCORNG��KP�VJG�ECUG�QH�VJG�EJKNF��VJG�RTGFKEVGF�UGCUQPCN�TGURQPUG�EQWNF�TCPIG

HTQO�CDQWV�C����VQ�����KPETGCUG�KP�2#4�VJKEMPGUU��VJG�CFWNV�JWOCP�TGURQPUG�YQWNF�DG�UNKIJVN[

NGUU�YKVJ�C����VQ�����KPETGCUG���#NVJQWIJ�VJG�CEVWCN�EJCPIGU�KP�VJG�JWOCP�OC[�PQV�DG�CU�NCTIG

CU�VJG�OQPMG[��VJG�ITCRJKECN�FCVC�HTQO�DQVJ�URGEKGU�UWIIGUV�VJCV�TGEQXGT[�OC[�PQV�DG�EQORNGVG


KP�HCEV��VJGTG�YCU�PQ�TGXGTUCN��YJGP�GZRQUWTG�KU�KPVGTTWRVGF�FWTKPI�CNVGTPCVKPI�OQPVJU��

.KMGYKUG��KP�TCVU�GZRQUGF�NQPI�VGTO��TGXGTUCN�YCU�KPEQORNGVG�
������UGG�6CDNG�������CHVGT�C

��OQ�RQUVGZRQUWTG�RGTKQF�KP�ENGCP�CKT���+P�VJG�ECUG�QH�VJG�TCV����OQ�TGRTGUGPVU�C�NCTIGT

RTQRQTVKQP�QH�KVU�NKHG�URCP�VJCP�C�UKOKNCT�RGTKQF�KP�GKVJGT�VJG�OQPMG[�QT�JWOCP��VJGTGD[

UWIIGUVKPI�VJCV�GXGP���VQ���OQ�QH�DCEMITQWPF��QHH�UGCUQP��NGXGNU�QH�Q\QPG�YQWNF�PQV�DG

UWHHKEKGPV�HQT�EQORNGVG�TGEQXGT[�KP�RTKOCVGU��

6JKU�CVVGORV�VQ�GZVTCRQNCVG�TGUWNVU�QH�CPKOCN�UVWFKGU�HQT�VJG�EJTQPKE�GHHGEVU�QH�1 �VQ�

VJG�JWOCP�QDXKQWUN[�OWUV�DG�EQPUKFGTGF�RTGNKOKPCT[�DGECWUG�QH�NKPIGTKPI�SWGUVKQPU�TGICTFKPI

TGNCVKXG�FQUKOGVT[�CETQUU�URGEKGU�CPF�VJG�WPEGTVCKPVKGU�CUUQEKCVGF�YKVJ�GRKUQFKE�
V[RKECN�JWOCP

UEGPCTKQ��XGTUWU�EQPVKPWCN��TGRGCVGF�GZRQUWTGU�
V[RKECN�QH�CPKOCN�UVWFKGU����;GV��VJKU

GZVTCRQNCVKQP�RTQXKFGU�C�HQWPFCVKQP�HTQO�YJKEJ�CFFKVKQPCN�SWGUVKQPU�ECP�DG�FGTKXGF�CPF

CFFTGUUGF�VQ�TGFWEG�VJGUG�WPEGTVCKPVKGU���6JG�EQJGTGPV�GXKFGPEG�KP�JCPF�UWIIGUVU�VJCV�VJGTG�KU�C
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TGCN�RQUUKDKNKV[�VJCV�EJTQPKE�GZRQUWTG�VQ�1 �ECP�NGCF�VQ�KPVGTUVKVKCN�VJKEMGPKPI�CV�VJG�2#4��VJCV�

TGIKQP�QH�VJG�NWPI�KPXQNXGF�KP�EJTQPKE�FKUGCUGU�UWEJ�CU�EJTQPKE�DTQPEJKQNKVKU�CUUQEKCVGF�YKVJ

EKICTGVVG�UOQMG�QT�QEEWRCVKQPCN�HKDTQIGPGUKU���6JG�CRRCTGPV�NCEM�QH�TGXGTUCN�QH�GHHGEVU�FWTKPI

RGTKQFU�QH�ENGCP�CKT�TCKUGU�EQPEGTP�VJCV�UGCUQPCN�GZRQUWTGU�JCXG�C�EWOWNCVKXG�KORCEV�QXGT�OCP[

[GCTU��6JG�TQNG�QH�CFCRVKXG�RTQEGUUGU�KP�VJKU�TGURQPUG�KU�WPMPQYP�DWV�OC[�DG�ETKVKECNN[

FGRGPFGPV�QP�VJG�VGORQTCN�HTGSWGPE[�QT�RTQHKNG�QH�GZRQUWTG���(WTVJGTOQTG��VJG�KPVGTURGEKGU

FKXGTUKV[�KP�CRRCTGPV�UGPUKVKXKV[�VQ�VJG�EJTQPKE�GHHGEVU�QH�1 �KU�PQVCDNG��DWV�VJG�KUUWG�QH�

FQUKOGVT[�OC[�DG�GZRNCPCVQT[��KP�RCTV���+V�YQWNF�CRRGCT�VJCV�VJG�TCV�RTQDCDN[�TGRTGUGPVU�PQ�NGUU

VJCP�VJG�NQYGT�NKOKV�QH�TGURQPUG�CPF�VJG�OQPMG[�VJG�WRRGT�NKOKV��KH�PQV�C��FKTGEV�����EQTTGNCVG�CU

EQWNF�DG�URGEWNCVGF�QP�VJG�DCUKU�QH�TGNCVKXG�GSWKXCNGPV�NKHGVKOG�GUVKOCVGU�CPF�VJGKT�RJ[NQIGPGVKE

TGNCVKQPUJKR��

��� 5WOOCT[�CPF�%QPENWUKQPU
����� 1\QPG�&QUKOGVT[

6JGTG�JCXG�DGGP�UKIPKHKECPV�CFXCPEGU�KP�1 �FQUKOGVT[�UKPEG�RWDNKECVKQP�QH�VJG�

RTGXKQWU�1 �ETKVGTKC�FQEWOGPV�
7�5��'PXKTQPOGPVCN�2TQVGEVKQP�#IGPE[��������VJCV�DGVVGT�

GPCDNG��SWCPVKVCVKXG�GZVTCRQNCVKQP�YKVJ�OCTMGF�TGFWEVKQPU�KP�WPEGTVCKPV[���2TKQT�VQ�������VJGTG

YGTG�NKOKVGF�FCVC�QP�1 �WRVCMG�KP�NCDQTCVQT[�CPKOCNU�
;QMQ[COC�CPF�(TCPM��������/KNNGT�

GV�CN����������GUUGPVKCNN[�PQ�TGNKCDNG�FCVC�KP�JWOCPU�
%NCOCPP�CPF�$CPETQHV��������*CNNGVV�

�������QPN[�QPG�TGCNKUVKE�OQFGN�QH�1 �FQUG�
/KNNGT�GV�CN����������������CPF�PQ�FCVC�QP�

1 �TGCEVKQP�MKPGVKEU�KP�NWPI�NKPKPI�HNWKFU���#V�VJG�RTGUGPV�VKOG��FCVC�ICRU�KP�CNN�QH�VJGUG�CTGCU�

JCXG�DGIWP�VQ�HKNN�KP���'ZRGTKOGPVU�CPF�OQFGNU�FGUETKDKPI�VJG�WRVCMG�GHHKEKGPE[�CPF�FGNKXGTGF

FQUG�QH���1 �KP�VJG�46�QH�CPKOCNU�CPF�JWOCPU�CTG�DGIKPPKPI�VQ�RTGUGPV�C�ENGCTGT�RKEVWTG�VJCP�

RTGXKQWUN[�JCU�GZKUVGF�

6JG�VQVCN�46�WRVCMG�GHHKEKGPE[�QH�TCVU�CV�TGUV�KU�CRRTQZKOCVGN[������
9KGUVGT�GV�CN��

������������*CVEJ�GV�CN�����������&CVC�HTQO�GZEKUGF�TCV�NWPIU�UWRRQTV�VJGUG�KP�XKXQ�HKPFKPIU�

CPF�HWTVJGT�KPFKECVG�VJCV�1 �WRVCMG�GHHKEKGPE[�KU�EJGOKECN�TGCEVKQP�FGRGPFGPV�
2QUVNGVJYCKV�

GV�CN�����������1H�VJG�1 �VCMGP�WR�D[�VJG�VQVCN�46�QH�VJG�TCV�������KU�TGOQXGF�KP�VJG�JGCF�������

KP�VJG�NCT[PZ�VTCEJGC��CPF������KP�VJG�NWPIU�
*CVEJ�GV�CN�����������6JG�TGIKQPCN�WRVCMG

GHHKEKGPE[�FCVC�HTQO�VJG�TCV�JCXG�DGGP�WUGHWN�KP�GUVKOCVKPI�1 �OCUU�VTCPUHGT�EQGHHKEKGPVU�HQT�VJG�

TCV���

1\QPG�FQUKOGVT[�OQFGNU�TGSWKTG�KPRWV�QH�TGIKQPCN�OCUU�VTCPUHGT�EQGHHKEKGPVU��

.KOKVGF�UVWFKGU�JCXG�DGGP�EQPFWEVGF�VQ�SWCPVKVCVG�VJG�OCUU�VTCPUHGT�EQGHHKEKGPVU�QH�NWPI�VKUUWG

FKTGEVN[�WUKPI�GZEKUGF�CPKOCN�VKUUWG���+P�RKI�CPF�UJGGR�VTCEJGCG��OCUU�VTCPUHGT�EQGHHKEKGPVU�YGTG

FGVGTOKPGF�HQT�WPKFKTGEVKQPCN�HNQY�EQPFKVKQPU�CPF�YGTG�HQWPF�VQ�DG�KPFGRGPFGPV�QH�HNQY�

UWIIGUVKPI�C�NCEM�QH�FGRGPFGPEG�QH�1 �WRVCMG�QP�ICU�FKHHWUKQP�RTQEGUUGU�
$GP�,GDTKC�GV�CN���

��������6JGUG�HKPFKPIU�EQPVTCUV�YKVJ�#JCTQPUQP�GV�CN��
�������YJQ�HQWPF�VJCV�VJG�OCUU�VTCPUHGT

EQGHHKEKGPV�KP�FQI�02�KPETGCUGF�CU�C�HWPEVKQP�QH�KPETGCUKPI�HNQY�

�+P�JWOCPU�CV�TGUV��VJG�VQVCN�46�WRVCMG�GHHKEKGPE[�KU�DGVYGGP������CPF������
)GTTKV[

GV�CN���������*W�GV�CN�������D��9KGUVGT�GV�CN�����������#V�8 U�CTQWPF�����O.��VQVCN�46�WRVCMG6

GHHKEKGPE[�HCNNU�HTQO�CDQWV�����VQ������CU�HNQY�KPETGCUGU�HTQO�����VQ�������O.�U��

#U�8 �KPETGCUGU��WRVCMG�GHHKEKGPE[�KPETGCUGU�CPF�HNQY�FGRGPFGPEG�NGUUGPU��UWIIGUVKPI�VJCV��CV6

JKIJ�8 ��WRVCMG�OC[�DG�ICU�FKHHWUKQP�NKOKVGF���#V�C�8 �CTQWPF�������O.��VQVCN�46�WRVCMG�HCNNU6 6

HTQO������CV�C�HNQY�QH�����O.�U�VQ������CV�C�HNQY�QH�������O.�U���6JG�UVWFKGU�QH�)GTTKV[�GV�CN�


������CPF�9KGUVGT�GV�CN��
������KPFKECVG�VJCV�VJG�OQFG�QH�DTGCVJKPI�
QTCN�XGTUWU�PCUCN�XGTUWU
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QTQPCUCN��JCU�NKVVNG�GHHGEV�QP�746�QT�QP�VQVCN�46�WRVCMG�GHHKEKGPE[���6JKU�QDUGTXCVKQP�KU

UWRRQTVGF�D[�GZRGTKOGPVU�EQORCTKPI�RWNOQPCT[�HWPEVKQP�TGURQPUG�CU�C�HWPEVKQP�QH�OQFG�QH

DTGCVJKPI�
#FCOU�GV�CN���������*[PGU�GV�CN�����������-CDGN�GV�CN��
�������JQYGXGT��HQWPF�VJCV

746�WRVCMG�GHHKEKGPE[�YCU�NQYGT�YKVJ�OQWVJRKGEG�DTGCVJKPI�CU�EQORCTGF�YKVJ�PCUCN

DTGCVJKPI���1PG�RQUUKDNG�GZRNCPCVKQP�QH�VJG�FKUETGRCPE[�COQPI�VJG�UVWFKGU�KU�VJCV�C�OQWVJRKGEG

OC[�FGETGCUG�746�WRVCMG�GHHKEKGPE[�KP�EQORCTKUQP�YKVJ�WPGPEWODGTGF�DTGCVJKPI���6JG

GPJCPEGF�RJ[UKQNQIKE�TGURQPUG�VQ�1 �YKVJ�OQWVJRKGEG�DTGCVJKPI��UJQYP�D[�#FCOU�GV�CN��


�������UWRRQTVU�VJKU�EQPEGRV�

6Q�QDVCKP�FCVC�QP�TGIKQPCN�1 �WRVCMG�GHHKEKGPE[�KP�JWOCPU��)GTTKV[�GV�CN��
������

OGCUWTGF�1 �EQPEGPVTCVKQPU�CV�XCTKQWU�CPCVQOKECN�UKVGU�
HTQO�VJG�OQWVJ�VQ�DTQPEJWU�

KPVGTOGFKWU��KP�URQPVCPGQWUN[�DTGCVJKPI�JWOCPU���6JG[�HQWPF�VJCV�VJG�WPKFKTGEVKQPCN�WRVCMG

GHHKEKGPE[�QH�VJG�JWOCP�VTCEJGC�YCU�UKOKNCT�VQ�VJCV�QH�VJG�UJGGR�CPF�RKI�VTCEJGC�
$GP�,GDTKC�GV

CN����������UWIIGUVKPI�C�UKOKNCT�OCUU�VTCPUHGT�EQGHHKEKGPV�DGJCXKQT�KP�VJG�JWOCP�VTCEJGC��

)GTTKV[�GV�CN��
������CNUQ�HQWPF�VJCV�VJG�WRVCMG�GHHKEKGPEKGU�DGVYGGP�VJG�OQWVJ�CPF�XCTKQWU

CPCVQOKECN�UKVGU�KP�VJG�VQVCN�46�CITGGF�YGNN�YKVJ�VJG�1 �DQNWU�FCVC�QH�*W�GV�CN��
��������$QVJ�

VJG�*W�GV�CN��
����D��CPF�)GTTKV[�GV�CN��
������FCVC�KPFKECVG�VJCV�VJG�OCUU�VTCPUHGT�EQGHHKEKGPVU

QH�VJG�NCTIG�EQPFWEVKPI�CKTYC[U�CTG�NCTIGT�VJCP�JCF�DGGP�VJQWIJV�RTGXKQWUN[���

9JGP�CNN�QH�VJG�CPKOCN�CPF�JWOCP�KP�XKXQ�1 �WRVCMG�GHHKEKGPE[�FCVC�CTG�EQORCTGF��

VJGTG�KU�C�IQQF�FGITGG�QH�EQPUKUVGPE[�CETQUU�FCVC�UGVU���6JKU�CITGGOGPV�TCKUGU�VJG�NGXGN�QH

EQPHKFGPEG�YKVJ�YJKEJ�VJGUG�FCVC�UGVU�ECP�DG�WUGF�VQ�UWRRQTV�FQUKOGVTKE�OQFGN�HQTOWNCVKQPU�

+P�VJG�CTGC�QH�OCVJGOCVKECN�OQFGN�HQTOWNCVKQP��VJGTG�JCXG�DGGP�UGXGTCN�OQFGNU

FGXGNQRGF�UKPEG��������6JG[�ECP�DG�ITQWRGF�CEEQTFKPI�VQ�JQY�VTCPURQTV�CPF�EJGOKECN

TGCEVKQPU�CTG�OQFGNGF���KPUVCPVCPGQWU�TGCEVKQPU�QT�SWCUK�UVGCF[��HKTUV�QTFGT�TGCEVKQPU���6JG

OQFGNU�
1XGTVQP�GV�CN���������/KNNGT�GV�CN���������1XGTVQP�GV�CN���������*CPPC�GV�CN��������

)TQVDGTI�GV�CN���������RTGFKEV�VJCV�PGV�1 �FQUG�VQ�NWPI�NKPKPI�HNWKF�RNWU�VKUUWG�ITCFWCNN[�

FGETGCUGU�FKUVCNN[�HTQO�VJG�VTCEJGC�VQYCTF�VJG�GPF�QH�VJG�6$��CPF�VJGP�TCRKFN[�FGETGCUGU�KP�VJG

RWNOQPCT[�TGIKQP���9JGP�VJG�VJGQTGVKECN�FQUG�QH�1 �VQ�NWPI�VKUUWG�KU�EQORWVGF��KV�KU�NQY�KP�VJG�

VTCEJGC��KPETGCUGU�VQ�C�OCZKOWO�KP�VJG�VGTOKPCN�DTQPEJKQNGU�QH�VJG�HKTUV�IGPGTCVKQP�QH�VJG

RWNOQPCT[�TGIKQP��CPF�VJGP�FGETGCUGU�TCRKFN[�FKUVCNN[�KPVQ�VJG�RWNOQPCT[�TGIKQP���6JG�OQFGNU

CNUQ�RTQXKFG�KPUKIJV�KPVQ�VJG�TQNG�VJCV�KPETGCUGF�XGPVKNCVKQP�RNC[U�KP�GPJCPEKPI�1 �KPFWEGF�

TGURQPUGU���6JG�KPETGCUGF�8 �CPF�HNQY��CUUQEKCVGF�YKVJ�GZGTEKUG�KP�JWOCPU�QT�%1 �UVKOWNCVGF6 �

XGPVKNCVKQP�KPETGCUGU�KP�TCVU��UJKHVU�1 �FQUG�HWTVJGT�KPVQ�VJG�RGTKRJGT[�QH�VJG�NWPI��ECWUKPI�C�

FKURTQRQTVKQPCVG�KPETGCUG�KP�FKUVCN�NWPI�FQUG���6JKU�RTGFKEVKQP�KU�UWRRQTVGF�D[�VJG�FCVC�QH

2QUVNGVJYCKV�GV�CN��
������KP�GZEKUGF�TCV�NWPIU�CPF�QH�*W�GV�CN��
����D��CPF�)GTTKV[�GV�CN��
�����

KP�JWOCP�NWPIU����

1\QPG�FQUKOGVT[�OQFGNU�CNUQ�JCXG�GPCDNGF�GZCOKPCVKQP�QH�TGIKQPCN�FQUKOGVT[

COQPI�RCTCNNGN�CPF�UGTKCN�CPCVQOKECN�UVTWEVWTGU���9JGP�CU[OOGVTKE�NWPI�OQTRJQNQI[�KU�WUGF�KP

FQUKOGVTKE�OQFGNU��VJG�XCTKCVKQP�QH�1 �FQUG�COQPI�CPCVQOKECNN[�GSWKXCNGPV�XGPVKNCVQT[�WPKVU�CU�

C�HWPEVKQP�QH�RCVJ�NGPIVJ�HTQO�VJG�VTCEJGC�JCU�DGGP�RTGFKEVGF�VQ�XCT[�CU�OWEJ�CU�UKZHQNF


1XGTVQP�GV�CN���������/GTEGT�GV�CN���������/GTEGT�CPF�%TCRQ���������WPKVU�YKVJ�VJG�UJQTVGT

RCVJU�CTG�GZRGEVGF�VQ�JCXG�VJG�ITGCVGT�FCOCIG���6JKU�EQWNF�JCXG�UKIPKHKECPV�KORNKECVKQPU�HQT

TGIKQPCN�QT�NQECNK\GF�FCOCIG�VQ�NWPI�VKUUWG���9JGTGCU�VJG�CXGTCIG�NWPI�FQUG�OKIJV�DG�CV�C�NGXGN

VJCV�YQWNF�DG�EQPUKFGTGF�KPUKIPKHKECPV��NQECN�TGIKQPU�QH�VJG�NWPI�OC[�TGEGKXG�UKIPKHKECPVN[

JKIJGT�VJCP�CXGTCIG�FQUGU�CPF�VJGTGHQTG�DG�CV�ITGCVGT�TKUM�HQT�EJTQPKE�GHHGEVU�

6JGQTGVKECN�OQFGNU�CNUQ�JCXG�DGGP�CRRNKGF�VQ�OCMG�RTGFKEVKQPU�CDQWV�FGNKXGTGF

FQUGU�HTQO�GZRQUWTG�UEGPCTKQU�VJCV�CTG�PQV�PGEGUUCTKN[�CEJKGXCDNG�GZRGTKOGPVCNN[���1XGTVQP�CPF
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)TCJCO�
������CPF�/KNNGT�CPF�1XGTVQP�
������JCXG�UECNGF�VJG�JWOCP�NWPI�FKOGPUKQPU�VQ

CEEQWPV�HQT�CIG�XCTKCVKQPU���6JG[�RTGFKEVGF�VJCV�.46�WRVCMG�GHHKEKGPE[�KU�PQV�UGPUKVKXG�VQ�CIG�CV

TGUVKPI�XGPVKNCVKQP��DWV�KU�CIG�FGRGPFGPV�YJGP�GZGTEKUG�EQPFKVKQPU�CTG�KPXQMGF���6JG�VQVCN

SWCPVKV[�QH�1 �CDUQTDGF�RGT�OKPWVG�KU�RTGFKEVGF�VQ�KPETGCUG�YKVJ�CIG�FWTKPI�JGCX[�YQTM�QT�

GZGTEKUG���

����� 5RGEKGU�*QOQNQI[�CPF�5GPUKVKXKV[
'ZCOKPKPI�HWPEVKQPCN�RCTCOGVGTU�OGCUWTGF�CPCNQIQWUN[�KP�JWOCPU�CPF�XCTKQWU

CPKOCN�URGEKGU�FKUENQUGU�TGOCTMCDNG�UKOKNCTKV[�KP�CEWVG�1 �KPFWEGF�GHHGEVU���6JG�VCEJ[RPGKE�

TGURQPUG�VQ�VJKU�QZKFCPV�KU�ENGCTN[�EQPEGPVTCVKQP�FGRGPFGPV�KP�DQVJ�JWOCPU�CPF�CPKOCNU�CPF

UJQYU�RCTCNNGN�GZCEGTDCVKQP�YJGP�J[RGTXGPVKNCVKQP�
G�I���GZGTEKUG�QT�%1 ��KU�UWRGTKORQUGF���

+PFGGF��TQFGPVU�CRRGCT�VQ�DG�UNKIJVN[�OQTG�TGURQPUKXG�VJCP�JWOCPU�KP�VJKU�TGICTF���9JCV�KU�PQV

MPQYP�KU�YJGVJGT�VJKU�KU�GXKFGPEG�QH�RWNOQPCT[�KTTKVCPV�UGPUKVKXKV[��RGTJCRU�CU�C�RTGNWFG�VQ

VQZKEKV[��QT�YJGVJGT�VCEJ[RPGC�KU�C�FGHGPUKXG�RQUVWTG�VCMGP�D[�VJG�TGURKTCVQT[�U[UVGO�VQ

OKPKOK\G�FKUVCN�NWPI�1 �FGRQUKVKQP���#KTYC[�QT�NWPI�TGUKUVCPEG�KP�JWOCPU�KU�PQV�CHHGEVGF�

CRRTGEKCDN[�D[�CEWVG�GZRQUWTG�VQ�1 ��GZEGRV�WPFGT�EQPFKVKQPU�QH�JGCX[�GZGTEKUG��CPKOCNU�

CRRGCT�VQ�PGGF�JKIJ�NGXGN�GZRQUWTGU�QT�URGEKCN�RTGRCTCVKQPU�VJCV�D[RCUU�PCUCN�UETWDDKPI��

&[PCOKE�NWPI�EQORNKCPEG��QP�VJG�QVJGT�JCPF��VGPFU�VQ�FGETGCUG�CETQUU�URGEKGU���*QYGXGT��VJG

GXKFGPEG�KP�DQVJ�CPKOCNU�CPF�JWOCPU�KU�PQV�CU�UVTQPI�CU�QPG�OKIJV�GZRGEV��IKXGP�VJG�FKUVCN�NWPI

FGRQUKVKQP�QH�VJKU�RQQTN[�UQNWDNG�QZKFCPV��

1\QPG�KPFWEGF�URKTQOGVTKE�EJCPIGU��VJG�JCNNOCTM�QH�TGURQPUG�KP�JWOCPU��CNUQ�QEEWT

KP�GZRQUGF�TCVU��CNVJQWIJ�VJG�TGNCVKXG�TGURQPUKXGPGUU�QH�VJGUG�CNVGTCVKQPU�KP�VJG�TQFGPV�CRRGCTU

VQ�DG�CDQWV�JCNH�VJCV�QH�VJG�JWOCP���+V�KU�WPENGCT��JQYGXGT��VJG�FGITGG�VQ�YJKEJ�CPGUVJGUKC�
TCV�

CPF�VJG�EQORCTCDKNKV[�QH�J[RGTXGPVKNCVKQP�KPFWEGF�D[�%1 �
TCV��QT�GZGTEKUG�
JWOCP��OC[�

KPHNWGPEG�VJKU�FKHHGTGPEG�KP�TGURQPUKXGPGUU���%QNNGEVKXGN[��VJG�CEWVG�HWPEVKQPCN�TGURQPUG�QH

NCDQTCVQT[�CPKOCNU�VQ�1 �CRRGCTU�SWKVG�JQOQNQIQWU�VQ�VJCV�QH�VJG�JWOCP��.KMGYKUG��VJG�UVWFKGU�

QH�$#.�EQPUVKVWGPVU�KPFKECVG�VJCV�VJG�KPHNWZ�QH�KPHNCOOCVQT[�EGNNU�CPF�RTQVGKP�HTQO�VJG�UGTWO�KU

KPHNWGPEGF�D[�URGEKGU��DWV�RGTJCRU�VQ�C�NGUU�GZVGPV�VJCP�D[�XGPVKNCVKQP�CPF�CPVKQZKFCPV�UVCVWU�

DGECWUG�CFLWUVOGPV�HQT�VJGUG�HCEVQTU�ECP�OQFWNCVG�TGURQPUGU�VQ�CRRTQZKOCVG�CPKOCN�TGURQPUGU

VQ�VJQUG�QH�JWOCPU���7PHQTVWPCVGN[��VJGUG�KPHNWGPVKCN�HCEVQTU�CTG�TCTGN[�OGCUWTGF�CPF��GXGP�NGUU

QHVGP��EQPVTQNNGF�

9JGP�JWOCPU�CTG�GZRQUGF�TGRGCVGFN[�HQT�UGXGTCN�EQPUGEWVKXG�FC[U��NWPI�HWPEVKQP

FGETGOGPVU�UWDUKFG��CPF�PQTOCN�URKTQOGVTKE�RCTCOGVGTU�CTG�TGICKPGF���6JKU�RJGPQOGPQP�QH

HWPEVKQPCN�CVVGPWCVKQP�CNUQ�JCU�DGGP�FGOQPUVTCVGF�KP�TCVU��PQV�QPN[�KP�VGTOU�QH�URKTQOGVT[��DWV

CNUQ�KP�VGTOU�QH�VJG�ENCUUKE�VCEJ[RPGKE�XGPVKNCVQT[�TGURQPUG���(WNN�QT�RCTVKCN�CVVGPWCVKQP�QH�VJG

$#.�RCTCOGVGTU�CNUQ�CRRGCTU�VQ�QEEWT�KP�DQVJ�TCVU�CPF�JWOCPU��DWV�GZRQUWTG�UEGPCTKQ�CRRGCTU

VQ�RNC[�C�TQNG��QVJGT�EGNNWNCT�EJCPIGU�KP�CPKOCNU�FQ�PQV�CVVGPWCVG���'ZKUVKPI�GRKFGOKQNQIKE

UVWFKGU�RTQXKFG�QPN[�UWIIGUVKXG�GXKFGPEG�VJCV�RGTUKUVGPV�QT�RTQITGUUKXG�FGVGTKQTCVKQP�KP�NWPI

HWPEVKQP�KU�CUUQEKCVGF�YKVJ�NQPI�VGTO�QZKFCPV�RQNNWVCPV�GZRQUWTG���6JGUG�NQPI�VGTO�GHHGEVU�CTG

VJQWIJV�VQ�DG�GZRTGUUGF�KP�VJG�HQTO�QH�OCZKOWO�CKTHNQY�QT�URKTQOGVTKE�CDPQTOCNKVKGU��DWV�VJG

HQWPFCVKQP�HQT�VJKU�EQPENWUKQP�TGOCKPU�YGCM�CPF�J[RQVJGVKECN���#PKOCN�UVWF[�FCVC��CNVJQWIJ

UWIIGUVKPI�VJCV�1 �JCU�GHHGEVU�QP�NWPI�HWPEVKQP�CV�PGCT�CODKGPV�NGXGNU��RTGUGPV�C�XCTKCDNG�

RKEVWTG�QH�TGURQPUG�VJCV�OC[�QT�OC[�PQV�TGNCVG�VQ�VGEJPKECN�EQPFKVKQPU�QH�GZRQUWTG�QT�UQOG

QVJGT��[GV�WPFKUEQXGTGF�XCTKCDNG�QH�TGURQPUG���6JWU��C�EQIGPV�KPVGTRTGVCVKQP�QH�VJG�CPKOCN

HKPFKPIU�CU�FGHKPKVKXG�GXKFGPEG�QH�EJTQPKE�FGVGTKQTCVKQP�QH�NWPI�HWPEVKQP�YQWNF�DG�FKHHKEWNV�CV

VJKU�VKOG���*QYGXGT��VJG�UWDVNG�HWPEVKQPCN�FGHGEVU�CRRCTGPV�CHVGT����VQ����OQ�QH�GZRQUWTG�CPF
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VJG�FGVCKNGF�OQTRJQOGVTKE�CUUGUUOGPVU�QH�VJG�1 �KPFWEGF�NGUKQPU�FQ�CRRGCT�EQPUKUVGPV�YKVJ�VJG�

OQFKEWO�QH�UVWFKGU�HQEWUKPI�QP�NQPI�VGTO�GHHGEVU�KP�JWOCP�RQRWNCVKQPU���$CUGF�QP�VJG

CRRCTGPV�JQOQNQI[�QH�VJGUG�TGURQPUGU�DGVYGGP�JWOCPU�CPF�NCDQTCVQT[�CPKOCNU��CPKOCN�UVWFKGU

RTQXKFG�C�OGCPU�VQ�OQTG�FKTGEVN[�CUUGUU�UWEJ�EJTQPKE�JGCNVJ�EQPEGTPU�

����� 3WCPVKVCVKXG�'ZVTCRQNCVKQP
6JG�CITGGOGPV�DGVYGGP�VJGQTGVKECN�OQFGNU�QH�1 �WRVCMG�CPF�GZRGTKOGPVCN�

FGVGTOKPCVKQPU�QH�1 �WRVCMG�GHHKEKGPE[�PQY�RTQXKFG�C�DCUKU�QP�YJKEJ�TGURQPUGU�OC[�DG�

GZCOKPGF�CU�C�HWPEVKQP�QH�FGNKXGTGF�1 �FQUG�KPUVGCF�QH�1 �GZRQUWTG�EQPEGPVTCVKQP��� �

$[�GZCOKPKPI�TGURQPUGU�CU�C�HWPEVKQP�QH�FGNKXGTGF�FQUG��VJG�IQCN�QH�SWCPVKVCVKXG�GZVTCRQNCVKQP

DGVYGGP�URGEKGU�ECP�DG�CRRTQCEJGF�

6JG�WUG�QH�FGNKXGTGF�FQUG�VQ�KPXGUVKICVG�TGURQPUGU�JCU�DGGP�GZCOKPGF�KP�VYQ

EQPVGZVU��
���KPVTCURGEKGU�EQORCTKUQPU�CPF�
���KPVGTURGEKGU�EQORCTKUQPU���9KVJ�TGURGEV�VQ

KPVTCURGEKGU�EQORCTKUQPU��/KNNGT�GV�CN��
������CUUWOGF�VJCV�VJG�TGNGXCPV�FQUG�OGFKCVKPI�VJG

JWOCP�RWNOQPCT[�HWPEVKQP�TGURQPUG�YCU�VJG�RWNOQPCT[�VKUUWG�FQUG���6JG[�VJGP�WVKNK\GF�VJG

DTGCVJKPI�RCVVGTPU��GZRQUWTG�EQPEGPVTCVKQPU��CPF�RWNOQPCT[�HWPEVKQP�TGURQPUGU�HTQO�VJG

JWOCP�UVWFKGU�QH�/E&QPPGNN�GV�CN��
������VQ�RTGFKEV�VJG�FQUG�TGURQPUG���6JG[�HQWPF�VJCV�VJGTG

YCU�IGPGTCN�CITGGOGPV�DGVYGGP�VJG�UJCRGU�QH�VJG�EQPEGPVTCVKQP�TGURQPUG�EWTXGU�CPF�VJG�FQUG�

TGURQPUG�EWTXGU�CPF�VJCV�FKHHGTGPEGU�EQWNF�DG�CEEQWPVGF�HQT�D[�VJG�VTCPUNCVKQP�DGVYGGP

GZRQUWTG�EQPEGPVTCVKQP�CPF�1 �FQUG���+P�CPQVJGT�GZCORNG�FGCNKPI�YKVJ�KPVTCURGEKGU�

EQORCTKUQPU��/KNNGT�CPF�%QPQNN[�
������EQORCTGF�VJG�FKUVTKDWVKQP�QH�RTGFKEVGF�1 �VKUUWG�FQUG�

VQ�C�XGPVKNCVQT[�WPKV�KP�C�TCV�CU�C�HWPEVKQP�QH�FKUVCPEG�HTQO�VJG�$#&,��YKVJ�VJG�FKUVTKDWVKQP�QH

CNXGQNCT�YCNN�VJKEMGPKPI�CU�C�HWPEVKQP�QH�VJG�UCOG�FKUVCPEG�OGCUWTG���/KNNGT�CPF�%QPQNN[


������HQWPF�TGOCTMCDNG�EQPUKUVGPE[�DGVYGGP�VJG�RTGFKEVGF�FQUG�FKUVTKDWVKQP�CPF�VJG�TGURQPUG

FKUVTKDWVKQP�
K�G���CU�RTGFKEVGF�FGNKXGTGF�FQUG�FGENKPGF��TGURQPUG�FGENKPGF��

+P�CP�CVVGORV�VQ�OCMG�CP�KPVGTURGEKGU�EQORCTKUQP�QH�FQUG�CPF�TGURQPUG��GZKUVKPI�QT

OQFKHKGF�OQFGNU�QH�/KNNGT�GV�CN��
�������/KNNGT�GV�CN��
�������CPF�1XGTVQP�GV�CN��
������YGTG

WUGF�VQ�RTGFKEV�FQUGU�COQPI�URGEKGU�HQT�VYQ�FKHHGTGPV�V[RGU�QH�TGURQPUGU���+P�VJG�HKTUV�ECUG��VJG

VCEJ[RPGKE�TGURQPUG�VQ�1 �CU�C�HWPEVKQP�QH�FQUG�YCU�CPCN[\GF���6JG�OCZKOWO�TCVKQ�QH�1 �� �

CNVGTGF�H�VQ�EQPVTQN�H�YCU�RNQVVGF�CU�C�HWPEVKQP�QH�VJG�CXGTCIG�EGPVTKCEKPCT�FQUG�QXGT�VJG�RGTKQF

HTQO�VJG�DGIKPPKPI�QH�GZRQUWTG�VQ�VJG�RQKPV�QH�OCZKOWO�H�TCVKQ���4CV�CPF�JWOCP�FCVC�YGTG

WUGF�HQT�VJKU�EQORCTKUQP���+V�YCU�HQWPF�VJCV��CV�EQORCTCDNG�1 �FQUGU��VJG�TGURQPUGU�QH�TCVU�

ITGCVN[�GZEGGFGF�VJCV�QH�JWOCPU�CPF�YGTG�KPKVKCVGF�CV�NQYGT�FQUGU���$[�GZCOKPKPI�VJG�FQUG

TGURQPUG�KPUVGCF�QH�VJG�EQPEGPVTCVKQP�TGURQPUG��VJG�FKHHGTGPEG�KP�VCEJ[RPGKE�TGURQPUG�DGVYGGP

TCVU�CPF�JWOCPU�KU�OCIPKHKGF���+P�CPQVJGT�GZCORNG��CP�CPCN[UKU�UKOKNCT�VQ�/KNNGT�GV�CN��
�����

YCU�RGTHQTOGF�VQ�GZCOKPG�TGEQXGTGF�$#.�RTQVGKP�CU�C�HWPEVKQP�QH�1 �FQUG�VQ�VJG�RWNOQPCT[�

TGIKQP���6JG�URGEKGU�EQPUKFGTGF�YGTG�VJG�TCV��IWKPGC�RKI��TCDDKV��CPF�JWOCP���+P�CNN�ECUGU��VJG

$#.�RTQVGKP�TGURQPUG�HQNNQYGF�C�NQI�NKPGCT�TGNCVKQPUJKR��UWIIGUVKPI�C�EQPUKUVGPE[�QH�TGURQPUG

CETQUU�URGEKGU���;GV�VJG�FCVC�HTQO�FKHHGTGPV�URGEKGU�VGPFGF�VQ�ENWUVGT�VQIGVJGT��UWIIGUVKPI

URGEKGU�URGEKHKE�UGPUKVKXKV[�HCEVQTU�

#P�CVVGORV�YCU�OCFG�VQ�CFFTGUU�SWCPVKVCVKXGN[�VJG�SWGUVKQP�QH�RQVGPVKCN�EJTQPKE

CNVGTCVKQP�QH�VJG�NWPIU�QH�RGQRNG�GZRQUGF�VQ�1 �D[�KPVGITCVKPI�FQUKOGVT[�OQFGN�RTGFKEVKQPU�CPF�

DKQNQIKECN�GHHGEVU�QDUGTXGF�KP�NCDQTCVQT[�CPKOCNU���+P�VJG�NQPI�VGTO�GZRQUWTG�UVWFKGU�UGNGEVGF

HQT�CPCN[UKU��KORQTVCPEG�YCU�RNCEGF�QP�VJG�TGNGXCPEG�QH�GZRQUWTG�EQPEGPVTCVKQPU��VJG�UKVG�QH

URGEKHKEKV[�QH�VJG�OQTRJQOGVTKE�CPCN[UKU��CPF�VJG�EQPUKUVGPE[�QH�CPCN[UKU�YKVJKP�URGEKGU���6YQ

TCV�
(�����UVWFKGU�YGTG�UGNGEVGF�VJCV�TGRTGUGPVGF�PGCT�NKHGVKOG�GZRQUWTGU�VQ�1 �QXGT�C�TCPIG�QH�
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EQPEGPVTCVKQPU�CPF�UEGPCTKQU�
%JCPI�GV�CN�����������������6YQ�OQPMG[�UVWFKGU�YGTG�CNUQ

EQPUKFGTGF���
���DQPPGV�OQPMG[U�GZRQUGF�HQT����FC[U�
*CTMGOC�GV�CN���������CPF�
��

HCUEKEWNCTKU�OQPMG[U�GZRQUGF�FCKN[�HQT����OQ�QT�FCKN[�GXGT[�QVJGT�OQPVJ�HQT����OQ�
6[NGT

GV�CN�����������6JG�DKQNQIKECN�GHHGEV�EJQUGP�HQT�GZVTCRQNCVKQP�YCU�VJG�KPETGCUGF�VJKEMPGUU�QH�VJG

CEGNNWNCT�CPF�VQVCN�KPVGTUVKVKCN�XQNWOGU�KP�VJG�2#4�TGIKQP�QH�VJG�NWPI��OGCUWTGOGPVU�YGTG�OCFG

KP�CNN�HQWT�QH�VJGUG�KPXGUVKICVKQPU���6JG�SWCPVKV[�QH�1 �RTGFKEVGF�VQ�DG�CDUQTDGF�RGT�USWCTG�

EGPVKOGVGT�QH�2#4�UWTHCEG�CTGC�YCU�EJQUGP�CU�VJG�FQUG�

)GPGTCNN[��VJG�KPHQTOCVKQP�PGGFGF�VQ�ECTT[�QWV�VJG�FQUKOGVT[�RTGFKEVKQPU�YCU�PQV

RTQXKFGF�D[�VJG�UVWFKGU���6JKU�TGSWKTGF�CUUWORVKQPU�UWEJ�CU�VJG�UECNKPI�QH�XGPVKNCVKQP

RCTCOGVGTU��XQNWOGU��CPF�UWTHCEG�CTGCU�HTQO�QPG�URGEKGU�QT�UVTCKP�VQ�CPQVJGT���6JG�CUUWORVKQP

VJCV�JCF�VJG�ITGCVGUV�KORCEV�QP�VJG�OQFGNKPI�TGUWNVU�FGCNV�YKVJ�VJG�RWNOQPCT[�TGIKQP�OCUU

VTCPUHGT�EQGHHKEKGPV���6JG�XCNWG�WUGF�HQT�VJKU�RCTCOGVGT�JCU�XGT[�NKVVNG�GZRGTKOGPVCN�LWUVKHKECVKQP

CPF�YCU�EJQUGP�VQ�DG�CRRTQZKOCVGN[�VJG�UCOG�HQT�CNN�URGEKGU�
K�G���VJG�XCNWGU�ECNEWNCVGF�D[

/KNNGT�GV�CN��=����?�HQT�JWOCPU�CPF�D[�1XGTVQP�GV�CN��=����?�HQT�TCVU����+H�VJG�XCNWG�QH�VJKU

EQGHHKEKGPV�KU�KP�HCEV�CRRTQZKOCVGN[�VJG�UCOG�HQT�CNN�VJG�URGEKGU��VJG�GZVTCRQNCVKQP�QH�GHHGEVU�KU

PQV�GZRGEVGF�VQ�DG�CHHGEVGF�D[�VJG�XCNWG�KVUGNH���(QT�VJG�JWOCP�UKOWNCVKQPU��C���[GCT�QNF�EJKNF

CPF�CP�CFWNV�QWVFQQT�UWRGTXKUQT�NKXKPI�KP�0GY�;QTM�%KV[�YGTG�EQPUKFGTGF���6JG�CEVKXKV[�CPF

GZRQUWTG�RCVVGTPU�HQT�VJGUG�J[RQVJGVKECN�RGQRNG�YGTG�IGPGTCVGF�D[�CP�GZRQUWTG�OQFGN


,QJPUQP��������HQT�#RTKN�VJTQWIJ�1EVQDGT��������6JG�NCDQTCVQT[�CPKOCN�FQUG�TGURQPUG�EWTXGU

UJQYGF�CP�CRRCTGPV�NKPGCT�TGNCVKQPUJKR�YKVJKP�URGEKGU�YKVJ�TGNCVKXGN[�JKIJ�EQTTGNCVKQP

EQGHHKEKGPVU��HTQO������VQ������FGRGPFKPI�QP�URGEKGU�CPF�GHHGEV���#UUWOKPI�VJG�TGNCVKQPUJKRU

FGRKEVGF�KP�(KIWTG�������VJG�RTGFKEVGF�FQUG�HQT�VJG�J[RQVJGVKECN�JWOCPU�KPFKECVGF�C�UGCUQPCN

TGURQPUG�HQT�VJG�EJKNF�QH�C����VQ�����KPETGCUG�KP�2#4�VKUUWG�VJKEMPGUU�CPF��HQT�VJG�CFWNV��C���

VQ�����KPETGCUG��FGRGPFKPI�QP�VJG�NCDQTCVQT[�URGEKGU�WUGF�HQT�VJG�RTGFKEVKQP�
VJG�JKIJGT�TCPIG

EQTTGURQPFU�VQ�VJG�OQPMG[����(QT�VJG�OQPMG[U��VJGTG�UGGOGF�VQ�DG�NKVVNG�TGXGTUCN�YKVJ

RQUVGZRQUWTG�VQ�CKT��YJKEJ�YCU�EQPUKUVGPV�YKVJ�VJG�EWOWNCVKXG�FQUG�J[RQVJGUKU���#NVJQWIJ�VJG

TGCFGT�UJQWNF�PQVG�VJG�PWODGT�QH�CUUWORVKQPU�VJCV�WPFGTNKG�VJGUG�RTGFKEVKQPU��VJKU�GZGTEKUG�

PGXGTVJGNGUU��UWIIGUVU�VJCV�NQPI�VGTO�1 �GZRQUWTG�EQWNF�KORCTV�C�EJTQPKE�GHHGEV�KP�JWOCPU��
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4GHGTGPEGU

#FCOU� 9� %�� 5EJGNGING� '� 5�� 5JCHHTCVJ� ,� &� 
����� 1TCN CPF QTQPCUCN DTGCVJKPI FWTKPI EQPVKPWQWU GZGTEKUG

RTQFWEG UKOKNCT TGURQPUGU VQ Q\QPG KPJCNCVKQP� #TEJ� 'PXKTQP� *GCNVJ ��� ��������

#JCTQPUQP� '� (�� /GPMGU� *�� )WTVPGT� )�� 5YKHV� &� .�� 2TQEVQT� &� (� 
����� 'HHGEV QH TGURKTCVQT[ CKTHNQY

TCVG QP TGOQXCN QH UQNWDNG XCRQTU D[ VJG PQUG� ,� #RRN� 2J[UKQN� ��� ��������

#KUUC� /�� *CVEJ� )� '� 
����� /GVJQF HQT VTCEKPI QZ[IGP��� KP XKXQ� CRRNKECVKQP VQ Q\QPG FQUKOGVT[ KP CPKOCNU�

+P� 5KOKE� /� )�� 6C[NQT� -� #�� 9CTF� ,� (�� 8QP 5QPPVCI� %�� GFU� 1Z[IGP TCFKECNU KP DKQNQI[ CPF

OGFKEKPG� RTQEGGFKPIU QH VJG �VJ KPVGTPCVKQPCN EQPITGUU QP TCFKECNU� ,WPG�,WN[ ����� .C ,QNNC� %#�

0GY ;QTM� 0;� 2NGPWO 2TGUU� RR� �������� 
$CUKE NKHG UEKGPEGU� X� ����

#OFWT� /� 1�� 7ITQ� 8�� 7PFGTJKNN� &� 9� 
����� 4GURKTCVQT[ TGURQPUG QH IWKPGC RKIU VQ Q\QPG CNQPG CPF YKVJ

UWNHWT FKQZKFG� #O� +PF� *[I� #UUQE� ,� ��� ��������

#TCMCYC� -�� +EJKPQUG� 6�� 5CICK� /� 
����� =5RGEKGU FKHHGTGPEGU QH NKRKF RGTQZKFCVKQP CPF VJG TGNCVGF HCEVQTU KP

NWPIU QH XCTKQWU CPKOCNU GZRQUGF VQ EQODKPGF ICU QH PKVTQIGP FKQZKFG CPF Q\QPG?� +P� /WTCMCOK� /��

-CYCVC� /�� -QDC[CUJK� 6�� GFU� ='ZRGTKOGPVCN UVWFKGU QP VJG GHHGEVU QH ICUGQWU CKT RQNNWVCPVU KP

EQODKPCVKQP QP CPKOCNU?� -QMWTKVUW -QICK -GPM[WUJQ -GPM[W *QMQMW ���� ��������

$CTVNGVV� &�� ,T�� (CWNMPGT� %� 5�� ++� %QQM� -� 
����� 'HHGEV QH EJTQPKE Q\QPG GZRQUWTG QP NWPI GNCUVKEKV[ KP [QWPI

TCVU� ,� #RRN� 2J[UKQN� ��� ������

$CUUGVV� &� ,� 2�� $QYGP�-GNN[� '�� $TGYUVGT� '� .�� 'NDQP� %� .�� 4GKEJGPDCWIJ� 5� 5�� $WPVQP� 6�� -GTT� ,� 5�


����� # TGXGTUKDNG OQFGN QH CEWVG NWPI KPLWT[ DCUGF QP Q\QPG GZRQUWTG� .WPI ���� ��������

$CVGU� &� 8�� *C\WEJC� /� 
����� 6JG UJQTV�VGTO GHHGEVU QH Q\QPG QP VJG JWOCP NWPI� +P� 2TQEGGFKPIU QH VJG

EQPHGTGPEG QP JGCNVJ GHHGEVU QH CKT RQNNWVCPVU� 1EVQDGT� 9CUJKPIVQP� &%� 9CUJKPIVQP� &%� 7�5�

5GPCVG� %QOOKVVGG QP 2WDNKE 9QTMU� RR� �������� UGTKCN PQ� ������

$CVGU� &� 8�� $GNN� )� /�� $WTPJCO� %� &�� *C\WEJC� /�� /CPVJC� ,�� 2GPIGNN[� .� &�� 5KNXGTOCP� (� 
�����

5JQTV�VGTO GHHGEVU QH Q\QPG QP VJG NWPI� ,� #RRN� 2J[UKQN� ��� ��������

$GEMGVV� 9� 5�� /E&QPPGNN� 9� (�� *QTUVOCP� &� *�� *QWUG� &� '� 
����� 4QNG QH VJG RCTCU[ORCVJGVKE PGTXQWU

U[UVGO KP CEWVG NWPI TGURQPUG VQ Q\QPG� ,� #RRN� 2J[UKQN� ��� ����������

$GFK� ,� (�� *QTXCVJ� 5� /�� (QNKPUDGG� .� ,� 
����� *WOCP GZRQUWTG VQ UWNHWT FKQZKFG CPF Q\QPG KP C JKIJ

VGORGTCVWTG�JWOKFKV[ GPXKTQPOGPV� #O� +PF� *[I� #UUQE� ,� ��� ������

$GNNXKNNG� ,� 9�� 'UECTTCIC� .� #�� 9CNNGPUVGKP� 5� .�� *QWFG� 4� 9�� *QYNCPF� 9� 5� 
����� 4GNCVKXG

TGURKTCVQT[ FGRTGUUCPV GHHGEVU QH QZ[OQTRJQPG 
0WOQTRJCP� CPF OQTRJKPG� #PGUVJGUKQNQI[

��� ��������

$GP�,GDTKC� #�� 7NVOCP� ,� 5� 
����� (CUV�TGURQPFKPI EJGOKNWOKPGUEGPV Q\QPG CPCN[\GT HQT TGURKTCVQT[

CRRNKECVKQPU� 4GX� 5EK� +PUVTWO� ��� ����������

$GP�,GDTKC� #�� *W� 5��%�� 7NVOCP� ,� 5� 
����� +ORTQXGOGPVU KP C EJGOKNWOKPGUEGPV Q\QPG CPCN[\GT HQT

TGURKTCVQT[ CRRNKECVKQPU� 4GX� 5EK� +PUVTWO� ��� ����������

$GP�,GDTKC� #�� *W� 5��%�� -KV\OKNNGT� '� .�� 7NVOCP� ,� 5� 
����� 1\QPG CDUQTRVKQP KPVQ GZEKUGF RQTEKPG CPF

UJGGR VTCEJGCG D[ C DQNWU�TGURQPUG OGVJQF� 'PXKTQP� 4GU� ��� ��������

$GPPGVV� )� 
����� 1\QPG EQPVCOKPCVKQP QH JKIJ CNVKVWFG CKTETCHV ECDKPU� #GTQUR� /GF� ��� ��������
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$QQTOCP� )� #�� 5EJYCTV\� .� 9�� &WPIYQTVJ� &� .� 
����� 2WNOQPCT[ GHHGEVU QH RTQNQPIGF Q\QPG KPUWNV KP TCVU�

OQTRJQOGVTKE GXCNWCVKQP QH VJG EGPVTCN CEKPWU� .CD� +PXGUV� ��� ��������

%JCNNGP� 2� ,� 4�� *KEMKUJ� &� '�� $GFHQTF� ,� 
����� #P KPXGUVKICVKQP QH UQOG JGCNVJ JC\CTFU KP CP KPGTV�ICU

VWPIUVGP�CTE YGNFKPI UJQR� $T� ,� +PF� /GF� ��� ��������

%JCPI� *��-�� (CTJK� .� '� 
����� 1P OCVJGOCVKECN CPCN[UKU QH ICU VTCPURQTV KP VJG NWPI� 4GURKT� 2J[UKQN�

��� ��������

%JCPI� .��;�� *WCPI� ;�� 5VQEMUVKNN� $� .�� )TCJCO� ,� #�� )TQUG� '� %�� /¾PCEJG� /� )�� /KNNGT� (� ,�� %QUVC�

&� .�� %TCRQ� ,� &� 
����� 'RKVJGNKCN KPLWT[ CPF KPVGTUVKVKCN HKDTQUKU KP VJG RTQZKOCN CNXGQNCT TGIKQPU

QH TCVU EJTQPKECNN[ GZRQUGF VQ C UKOWNCVGF RCVVGTP QH WTDCP CODKGPV Q\QPG� 6QZKEQN� #RRN� 2JCTOCEQN�

���� ��������

%JCPI� .��;�� 5VQEMUVKNN� $� .�� /¾PCEJG� /� )�� /GTEGT� 4� 4�� %TCRQ� ,� &� 
����� %QPUGSWGPEGU QH

RTQNQPIGF KPJCNCVKQP QH Q\QPG QP (����0 TCVU� EQNNCDQTCVKXG UVWFKGU� 2CTV 8+++� /QTRJQOGVTKE

CPCN[UKU QH UVTWEVWTCN CNVGTCVKQPU KP CNXGQNCT TGIKQPU� %CODTKFIG� /#� *GCNVJ 'HHGEVU +PUVKVWVG�

RR� ����� TGUGCTEJ TGRQTV PQ� ���

%JCVJCO� /� &�� 'RRNGT� ,� *�� ,T�� 5CWFGT� .� 4�� )TGGP� &�� -WNNG� 6� ,� 
����� 'XCNWCVKQP QH VJG GHHGEVU QH

XKVCOKP % QP Q\QPG�KPFWEGF DTQPEJQEQPUVTKEVKQP KP PQTOCN UWDLGEVU� #PP� 0� ;� #ECF� 5EK�

���� ��������

%NCOCPP� *� )�� $CPETQHV� 4� 9� 
����� 6QZKEKV[ QH Q\QPG KP JKIJ CNVKVWFG HNKIJV� +P� 1\QPG EJGOKUVT[ CPF

VGEJPQNQI[� RTQEGGFKPIU QH VJG KPVGTPCVKQPCN Q\QPG EQPHGTGPEG� 0QXGODGT ����� %JKECIQ� +.�

9CUJKPIVQP� &%� #OGTKECP %JGOKECN 5QEKGV[� RR� �������� 
#FXCPEGU KP EJGOKUVT[� PQ� ����

%QUVC� &� .� 
����� +PVGTRTGVCVKQP QH PGY VGEJPKSWGU WUGF KP VJG FGVGTOKPCVKQP QH RWNOQPCT[ HWPEVKQP KP TQFGPVU�

(WPFCO� #RRN� 6QZKEQN� �� ��������

%QUVC� &� .� 
����� 8GPVKNCVQT[ RCTCOGVGTU HQT VJG '2# EJTQPKE TCV UVWF[ =OGOQTCPFWO VQ ,QJP 1XGTVQP?�

4GUGCTEJ 6TKCPING 2CTM� 0%� 7�5� 'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[� *GCNVJ 'HHGEVU 4GUGCTEJ

.CDQTCVQT[� &GEGODGT ���

%QUVC� &� .�� -WV\OCP� 4� 5�� .GJOCPP� ,� 4�� 2QRGPQG� '� #�� &TGY� 4� 6� 
����� # UWDEJTQPKE OWNVKFQUG

Q\QPG UVWF[ KP TCVU� +P� .GG� 5� &�� /WUVCHC� /� )�� /GJNOCP� /� #�� GFU� +PVGTPCVKQPCN U[ORQUKWO

QP VJG DKQOGFKECN GHHGEVU QH Q\QPG CPF TGNCVGF RJQVQEJGOKECN QZKFCPVU� /CTEJ ����� 2KPGJWTUV� 0%�

2TKPEGVQP� 0,� 2TKPEGVQP 5EKGPVKHKE 2WDNKUJGTU� +PE�� RR� �������� 
#FXCPEGU KP OQFGTP

GPXKTQPOGPVCN VQZKEQNQI[� X� ���

%QUVC� &� .�� 5EJCHTCPM� 5� 0�� 9GJPGT� 4� 9�� ,GNNGVV� '� 
����� #NXGQNCT RGTOGCDKNKV[ VQ RTQVGKP KP TCVU

FKHHGTGPVKCNN[ UWUEGRVKDNG VQ Q\QPG� ,� #RRN� 6QZKEQN� �� ��������

%QUVC� &� .�� 5VGXGPU� /� 5�� 6GRRGT� ,� 5� 
����C� 4GRGCVGF GZRQUWTG VQ Q\QPG 
1 � CPF EJTQPKE NWPI FKUGCUG��

TGEGPV CPKOCN FCVC� 2TGUGPVGF CV� ��UV CPPWCN OGGVKPI QH VJG #KT 2QNNWVKQP %QPVTQN #UUQEKCVKQP� ,WPG�

&CNNCU� 6:� 2KVVUDWTIJ� 2#� #KT 2QNNWVKQP %QPVTQN #UUQEKCVKQP� RCRGT PQ� ���������

%QUVC� &� .�� *CVEJ� )� '�� *KIJHKNN� ,�� 5VGXGPU� /� #�� 6GRRGT� ,� 5� 
����D� 2WNOQPCT[ HWPEVKQP UVWFKGU KP VJG

TCV CFFTGUUKPI EQPEGPVTCVKQP XGTUWU VKOG TGNCVKQPUJKRU QH Q\QPG 
1��� 4GUGCTEJ 6TKCPING 2CTM� 0%�

7�5� 'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[� *GCNVJ 'HHGEVU 4GUGCTEJ .CDQTCVQT[� '2# TGRQTV PQ�

'2#�����&�������� #XCKNCDNG HTQO� 06+5� 5RTKPIHKGNF� 8#� 2$����������

%QUVC� &� .�� 6GRRGT� ,� 5�� .GJOCPP� ,� 4�� 9KPUGVV� &� 9�� *CVEJ� )� '�� &GXNKP� 4� $� 
����� 5VTCKP CU C

HCEVQT KP VJG OCIPKVWFG CPF VKOG`EQWTUG QH TGURQPUG VQ CEWVG Q\QPG 
1 �� C UVWF[ QH NWPI F[UHWPEVKQP�

CPF KPLWT[ KP 9KUVCT� (KUEJGT� CPF 5RTCIWG�&CYNG[ TCVU� 4GUGCTEJ 6TKCPING 2CTM� 0%� 7�5�
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'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[� 0CVKQPCN *GCNVJ � 'PXKTQPOGPVCN 'HHGEVU 4GUGCTEJ .CDQTCVQT[�

2WNOQPCT[ 6QZKEQNQI[ $TCPEJ�

%QUVC� &� .�� 6GRRGT� ,� 5�� 5VGXGPU� /� #�� 9CVMKPUQP� 9� 2�� &QGTHNGT� &� .�� )GN\NGKEJVGT� 6� 4�� .CUV� ,� #�


����� 4GUVTKEVKXG NWPI FKUGCUG KP TCVU GZRQUGF EJTQPKECNN[ VQ CP WTDCP RTQHKNG QH Q\QPG� #O� ,�

4GURKT� %TKV� %CTG /GF� ���� ����������

%TKUUOCP� -�� *CVEJ� )� '�� 5NCFG� 4�� 0QTYQQF� ,�� -QTGP� *� 
����� 1\QPG�KPFWEGF CNVGTCVKQPU KP XKVCOKP %

EQPEGPVTCVKQPU KP DTQPEJQCNXGQNCT NCXCIG HNWKF QH JWOCPU� TCVU� CPF IWKPGC RKIU� 4GUGCTEJ 6TKCPING

2CTM� 0%� 7�5� 'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[� 0CVKQPCN *GCNVJ � 'PXKTQPOGPVCN 'HHGEVU

4GUGCTEJ .CDQTCVQT[�

&G.WEKC� #� ,�� #FCOU� 9� %� 
����� 'HHGEVU QH 1 KPJCNCVKQP FWTKPI GZGTEKUG QP RWNOQPCT[ HWPEVKQP CPF DNQQF�

DKQEJGOKUVT[� ,� #RRN� 2J[UKQN�� 4GURKT� 'PXKTQP� 'ZGTEKUG 2J[UKQN� ��� ������

&GVGNU� 4�� 5C[TG� ,� 9�� %QWNUQP� #� *�� 4QMCY� 5� 0�� /CUUG[� (� ,�� ,T�� 6CUJMKP� &� 2�� 9W� /��/� 
�����

6JG 7%.# RQRWNCVKQP UVWFKGU QH EJTQPKE QDUVTWEVKXG TGURKTCVQT[ FKUGCUG� +8� TGURKTCVQT[ GHHGEV QH

NQPI�VGTO GZRQUWTG VQ RJQVQEJGOKECN QZKFCPVU� PKVTQIGP FKQZKFG� CPF UWNHCVGU QP EWTTGPV CPF PGXGT

UOQMGTU� #O� 4GX� 4GURKT� &KU� ���� ��������

&GVGNU� 4�� 6CUJMKP� &� 2�� 5C[TG� ,� 9�� 4QMCY� 5� 0�� %QWNUQP� #� *�� /CUUG[� (� ,�� ,T�� 9GIOCP� &� *�


����� 6JG 7%.# RQRWNCVKQP UVWFKGU QH EJTQPKE QDUVTWEVKXG TGURKTCVQT[ FKUGCUG� �� NWPI HWPEVKQP

EJCPIGU CUUQEKCVGF YKVJ EJTQPKE GZRQUWTG VQ RJQVQEJGOKECN QZKFCPVU� C EQJQTV UVWF[ COQPI

PGXGT�UOQMGTU� %JGUV ��� ��������

&GVGNU� 4�� 6CUJMKP� &� 2�� 5C[TG� ,� 9�� 4QMCY� 5� 0�� /CUUG[� (� ,�� ,T�� %QWNUQP� #� *�� 9GIOCP� &� *�


����� 6JG 7%.# RQRWNCVKQP UVWFKGU QH %14&� :� C EQJQTV UVWF[ QH EJCPIGU KP TGURKTCVQT[ HWPEVKQP

CUUQEKCVGF YKVJ EJTQPKE GZRQUWTG VQ 51 � 01 � CPF J[FTQECTDQPU� #O� ,� 2WDNKE *GCNVJ ��� ��������Z Z

&GXNKP� 4� $�� /E&QPPGNN� 9� (�� /CPP� 4�� $GEMGT� 5�� *QWUG� &� '�� 5EJTGKPGOCEJGTU� &�� -QTGP� *� 5�


����� 'ZRQUWTG QH JWOCPU VQ CODKGPV NGXGNU QH Q\QPG HQT ��� JQWTU ECWUGU EGNNWNCT CPF DKQEJGOKECN

EJCPIGU KP VJG NWPI� #O� ,� 4GURKT� %GNN /QN� $KQN� �� ������

&GXNKP� 4� $�� (QNKPUDGG� .� ,�� $KUECTFK� (�� $GEMGT� 5�� /CFFGP� /� %�� 4QDDKPU� /�� -QTGP� *� 5� 
�����

4GRGCVGF GZRQUWTG QH JWOCPU GZRQUGF VQ Q\QPG� ++� +PHNCOOCVKQP CPF EGNN FCOCIG� 4GUGCTEJ

6TKCPING 2CTM� 0%� 7�5� 'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[� 0CVKQPCN *GCNVJ CPF 'PXKTQPOGPVCN

'HHGEVU 4GUGCTEJ .CDQTCVQT[� %NKPKECN 4GUGCTEJ $TCPEJ� OCPWUETKRV KP RTGRCTCVKQP�

'NUC[GF� 0� /�� -CUU 4�� /WUVCHC� /� )�� *CEMGT� #� &�� 1URKVCN� ,� ,�� %JQY� %� -�� %TQUU� %� '� 
�����

'HHGEV QH FKGVCT[ XKVCOKP ' NGXGN QP VJG DKQEJGOKECN TGURQPUG QH TCV NWPI VQ Q\QPG KPJCNCVKQP� &TWI

0WVT� +PVGTCEV� �� ��������

'WUVKU� 5� .�� 5EJYCTV\� .� 9�� -QUEJ� 2� %�� &WPIYQTVJ� &� .� 
����� %JTQPKE DTQPEJKQNKVKU KP PQPJWOCP

RTKOCVGU CHVGT RTQNQPIGF Q\QPG GZRQUWTG� #O� ,� 2CVJQN� ���� ��������

(QNKPUDGG� .� ,�� 4CXGP� 2� $� 
����� 'ZGTEKUG CPF CKT RQNNWVKQP� ,� 5RQTVU 5EK� �� ������

(QNKPUDGG� .� ,�� 5KNXGTOCP� (�� 5JGRJCTF� 4� ,� 
����� 'ZGTEKUG TGURQPUGU HQNNQYKPI Q\QPG GZRQUWTG� ,� #RRN�

2J[UKQN� ��� ���������

(QNKPUDGG� .� ,�� *QTXCVJ� 5� /�� 4CXGP� 2� $�� $GFK� ,� (�� /QTVQP� #� 4�� &TKPMYCVGT� $� .�� $QNFWCP� 0� 9��

)NKPGT� ,� #� 
����� +PHNWGPEG QH GZGTEKUG CPF JGCV UVTGUU QP RWNOQPCT[ HWPEVKQP FWTKPI Q\QPG

GZRQUWTG� ,� #RRN� 2J[UKQN�� 4GURKT� 'PXKTQP� 'ZGTEKUG 2J[UKQN� ��� ��������
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(QNKPUDGG� .� ,�� $GFK� ,� (�� *QTXCVJ� 5� /� 
����� 4GURKTCVQT[ TGURQPUGU KP JWOCPU TGRGCVGFN[ GZRQUGF VQ NQY

EQPEGPVTCVKQPU QH Q\QPG� #O� 4GX� 4GURKT� &KU� ���� ��������

(QNKPUDGG� .� ,�� /E&QPPGNN� 9� (�� *QTUVOCP� &� *� 
����� 2WNOQPCT[ HWPEVKQP CPF U[ORVQO TGURQPUGU CHVGT

����JQWT GZRQUWTG VQ ���� RRO Q\QPG YKVJ OQFGTCVG GZGTEKUG� ,#2%# ��� ������

(TGFDGTI� ,� ,�� 9QJN� /� $�� )NCUU� )� /�� &QTMKP� *� .� 
����� #KTYC[ CTGC D[ CEQWUVKE TGHNGEVKQPU OGCUWTGF

CV VJG OQWVJ� ,� #RRN� 2J[UKQN�� 4GURKT� 'PXKTQP� 'ZGTEKUG 2J[UKQN� ��� ��������

)GTTKV[� 6� 4� 
����� 0CUQRJCT[PIGCN WRVCMG QH Q\QPG KP JWOCPU CPF CPKOCNU� +P� %TCRQ� ,� &�� /KNNGT� (� ,��

5OQNMQ� '� &�� )TCJCO� ,� #�� *C[GU� #� 9�� GFU� 'ZVTCRQNCVKQP QH FQUKOGVTKE TGNCVKQPUJKRU HQT

KPJCNGF RCTVKENGU CPF ICUGU� 5CP &KGIQ� %#� #ECFGOKE 2TGUU� +PE�� RR� ��������

)GTTKV[� 6� 4�� /E&QPPGNN� 9� (� 
����� &Q HWPEVKQPCN EJCPIGU KP JWOCPU EQTTGNCVG YKVJ VJG CKTYC[ TGOQXCN

GHHKEKGPE[ QH Q\QPG! +P� 5EJPGKFGT� 6�� .GG� 5� &�� 9QNVGTU� )� ,� 4�� )TCPV� .� &�� GFU�

#VOQURJGTKE Q\QPG TGUGCTEJ CPF KVU RQNKE[ KORNKECVKQPU� RTQEGGFKPIU QH VJG �TF 75�&WVEJ

KPVGTPCVKQPCN U[ORQUKWO� /C[ ����� 0KLOGIGP� 6JG 0GVJGTNCPFU� #OUVGTFCO� 6JG 0GVJGTNCPFU�

'NUGXKGT 5EKGPEG 2WDNKUJGTU� RR� �������� 
5VWFKGU KP GPXKTQPOGPVCN UEKGPEG ����

)GTTKV[� 6� 4�� 9KGUVGT� /� ,� 
����� 'ZRGTKOGPVCN OGCUWTGOGPVU QH VJG WRVCMG QH Q\QPG KP TCVU CPF JWOCP

UWDLGEVU� 2TGUGPVGF CV� ��VJ CPPWCN OGGVKPI QH VJG #KT 2QNNWVKQP %QPVTQN #UUQEKCVKQP� ,WPG� 0GY

;QTM� 0;� 2KVVUDWTIJ� 2#� #KT 2QNNWVKQP %QPVTQN #UUQEKCVKQP� RCRGT PQ� ��������

)GTTKV[� 6� 4�� 9GCXGT� 4� #�� $GTPVUGP� ,�� *QWUG� &� '�� 1	0GKN� ,� ,� 
����� 'ZVTCVJQTCEKE CPF KPVTCVJQTCEKE

TGOQXCN QH 1 KP VKFCN�DTGCVJKPI JWOCPU� ,� #RRN� 2J[UKQN� ��� ���������

)GTTKV[� 6� 4�� /E&QPPGNN� 9� (�� 1	0GKN� ,� ,� 
����� 'ZRGTKOGPVCN Q\QPG FQUKOGVT[ KP JWOCPU� ,� #GTQUQN

/GF� �� ��������

)GTTKV[� 6� 4�� $GPPGVV� 9� &�� -GJTN� *�� &G9KVV� 2� ,� 
����� /WEQEKNKCT[ ENGCTCPEG QH KPJCNGF RCTVKENGU

OGCUWTGF CV � J CHVGT Q\QPG GZRQUWTG KP JWOCPU� ,� #RRN� 2J[UKQN� ��� ����������

)GTTKV[� 6� 4�� /E&QPPGNN� 9� (�� *QWUG� &� '� 
����� 6JG TGNCVKQPUJKR DGVYGGP FGNKXGTGF Q\QPG FQUG CPF

HWPEVKQPCN TGURQPUGU KP JWOCPU� 6QZKEQN� #RRN� 2JCTOCEQN� ���� ��������

)GTTKV[� 6� 4�� $KUECTFK� (�� 5VTQPI� #�� )CTNKPIVQP� #� 4�� $TQYP� ,� 5�� $TQODGTI� 2� #� 
����� $TQPEJQUEQRKE

FGVGTOKPCVKQP QH Q\QPG WRVCMG KP JWOCPU� ,� #RRN� 2J[UKQN� ��� ��������

)KDDQPU� 5� +�� #FCOU� 9� %� 
����� %QODKPGF GHHGEVU QH Q\QPG GZRQUWTG CPF CODKGPV JGCV QP GZGTEKUKPI

HGOCNGU� ,� #RRN� 2J[UKQN�� 4GURKT� 'PXKTQP� 'ZGTEKUG 2J[UKQN� ��� ��������

)QPI� *�� ,T�� $TCFNG[� 2� 9�� 5KOOQPU� /� 5�� 6CUJMKP� &� 2� 
����� +ORCKTGF GZGTEKUG RGTHQTOCPEG CPF

RWNOQPCT[ HWPEVKQP KP GNKVG E[ENKUVU FWTKPI NQY�NGXGN Q\QPG GZRQUWTG KP C JQV GPXKTQPOGPV� #O� 4GX�

4GURKT� &KU� ���� ��������

)QTFQP� %� ,� 
����� 6QZKE�KPFWEGF J[RQVJGTOKC CPF J[RQOGVCDQNKUO� FQ VJG[ KPETGCUG WPEGTVCKPV[ KP VJG

GZVTCRQNCVKQP QH VQZKEQNQIKECN FCVC HTQO GZRGTKOGPVCN CPKOCNU VQ JWOCPU! 0GWTQUEK� $KQDGJCX� 4GX�

��� ������

)QTFQP� .� /�� ,GPUGP� (� %�� %WTVCKP� %� %�� /QDNG[� 2� 9�� #NQKC� 4� %� 
����� 6JGTOQVTQRKE NKRKF RJCUG

UGRCTCVKQP KP VJG JWOCP KOOWPQFGHKEKGPE[ XKTWU� $KQEJKO� $KQRJ[U� #EVC ���� ��������

)TCJCO� ,� #�� *CVEJ� )� '� 
����� 6JG KPVGITCVKQP QH URGEKGU UGPUKVKXKV[ CPF FQUKOGVT[ KP VJG GZVTCRQNCVKQP QH

Q\QPG CPF PKVTQIGP FKQZKFG JGCNVJ FCVC HTQO CPKOCN VQ OCP� 2TGUGPVGF CV� ��VJ CPPWCN OGGVKPI QH VJG
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#KT 2QNNWVKQP %QPVTQN #UUQEKCVKQP� ,WPG� 5CP (TCPEKUEQ� %#� 2KVVUDWTIJ� 2#� #KT 2QNNWVKQP %QPVTQN

#UUQEKCVKQP� TGRQTV PQ� ��������

)TQUG� '� %�� 5VGXGPU� /� #�� *CVEJ� )� '�� ,CUMQV� 4� *�� 5GNITCFG� /� ,� -�� 5VGCF� #� )�� %QUVC� &� .��

)TCJCO� ,� #� 
����� 6JG KORCEV QH C ���OQPVJ GZRQUWTG VQ C FKWTPCN RCVVGTP QH Q\QPG QP RWNOQPCT[

HWPEVKQP� CPVKQZKFCPV DKQEJGOKUVT[ CPF KOOWPQNQI[� 4GUGCTEJ 6TKCPING 2CTM� 0%� 7�5�

'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[� *GCNVJ 'HHGEVU 4GUGCTEJ .CDQTCVQT[� '2# TGRQTV PQ�

'2#�����&�������� #XCKNCDNG HTQO� 06+5� 5RTKPIHKGNF� 8#� 2$����������

)TQVDGTI� ,� $� 
����� )CU CDUQTRVKQP KP RWNOQPCT[ CKTYC[U CV NQY 2GENGV PWODGT� ,� $KQOGEJ� 'PI�

���� ��������

)TQVDGTI� ,� $�� 5JGVJ� $� 8�� /QEMTQU� .� (� 
����� #P CPCN[UKU QH RQNNWVCPV ICU VTCPURQTV CPF CDUQTRVKQP KP

RWNOQPCT[ CKTYC[U� ,� $KQOGEJ� 'PI� ���� ��������

)W[VQP� #� %� 
����� /GCUWTGOGPV QH VJG TGURKTCVQT[ XQNWOGU QH NCDQTCVQT[ CPKOCNU� #O� ,� 2J[UKQN� ���� ������

*CEMPG[� ,� &�� .KPP� 9� 5�� $WEMNG[� 4� &�� 2GFGTUGP� '� '�� -CTW\C� 5� -�� .CY� &� %�� (KUEJGT� &� #�


����� 'ZRGTKOGPVCN UVWFKGU QP JWOCP JGCNVJ GHHGEVU QH CKT RQNNWVCPVU� +� FGUKIP EQPUKFGTCVKQPU� #TEJ�

'PXKTQP� *GCNVJ ��� ��������

*CEMPG[� ,� &�� .KPP� 9� 5�� /QJNGT� ,� )�� %QNNKGT� %� 4� 
����� #FCRVCVKQP VQ UJQTV�VGTO TGURKTCVQT[ GHHGEVU QH

Q\QPG KP OGP GZRQUGF TGRGCVGFN[� ,� #RRN� 2J[UKQN�� 4GURKT� 'PXKTQP� 'ZGTEKUG 2J[UKQN� ��� ������

*CNNGVV� 9� ;� 
����� 'HHGEV QH Q\QPG CPF EKICTGVVG UOQMG QP NWPI HWPEVKQP� #TEJ� 'PXKTQP� *GCNVJ ��� ��������

*CPPC� .� /�� 5EJGTGT� 2� 9� 
����� /GCUWTGOGPV QH NQECN OCUU VTCPUHGT EQGHHKEKGPVU KP C ECUV OQFGN QH VJG

JWOCP WRRGT TGURKTCVQT[ VTCEV� ,� $KQOGEJ� 'PI� ���� ������

*CPPC� .� /�� (TCPM� 4�� 5EJGTGT� 2� 9� 
����� #DUQTRVKQP QH UQNWDNG ICUGU CPF XCRQTU KP VJG TGURKTCVQT[

U[UVGO� +P� %JCPI� *� -�� 2CKXC� /�� GFU� 4GURKTCVQT[ RJ[UKQNQI[� CP CPCN[VKECN CRRTQCEJ� 0GY

;QTM� 0;� /CTEGN &GMMGT� +PE�� RR� �������� 
.GPHCPV� %�� GF� .WPI DKQNQI[ KP JGCNVJ CPF FKUGCUG�

X� ����

*CPUGP� ,� '�� #ORC[C� '� 2� 
����� *WOCP CKT URCEG UJCRGU� UK\GU� CTGCU� CPF XQNWOGU� ,� #RRN� 2J[UKQN�

��� ��������

*CTMGOC� ,� 4�� /CWFGTN[� ,� .�� *CJP� (� (� 
����� 6JG GHHGEVU QH GORJ[UGOC QP QZ[IGP VQZKEKV[ KP TCVU�

#O� 4GX� 4GURKT� &KU� ���� ����������

*CTMGOC� ,� 4�� 2NQRRGT� %� )�� *[FG� &� /�� 5V� )GQTIG� ,� #�� 9KNUQP� &� 9�� &WPIYQTVJ� &� .� 
�����

4GURQPUG QH OCECSWG DTQPEJKQNCT GRKVJGNKWO VQ CODKGPV EQPEGPVTCVKQPU QH Q\QPG� #O� ,� 2CVJQN�

���� ��������

*CTV� /� %�� 1T\CNGUK� /� /�� %QQM� %� &� 
����� 4GNCVKQP DGVYGGP CPCVQOKE TGURKTCVQT[ FGCF URCEG CPF DQF[

UK\G CPF NWPI XQNWOG� ,� #RRN� 2J[UKQN� ��� ��������

*CVEJ� )� '�� #KUUC� /� 
����� &GVGTOKPCVKQP QH CDUQTDGF FQUG QH Q\QPG KP CPKOCNU CPF JWOCPU WUKPI UVCDNG

KUQVQRG 
QZ[IGP���� VTCEKPI� 2TGUGPVGF CV� ��VJ CPPWCN OGGVKPI QH VJG #KT 2QNNWVKQP %QPVTQN

#UUQEKCVKQP� ,WPG� 0GY ;QTM� 0;� 2KVVUDWTIJ� 2#� #KT 2QNNWVKQP %QPVTQN #UUQEKCVKQP� RCRGT PQ�

��������

*CVEJ� )� '�� 5NCFG� 4�� 5VGCF� #� )�� )TCJCO� ,� #� 
����� 5RGEKGU EQORCTKUQP QH CEWVG KPJCNCVKQP VQZKEKV[ QH

Q\QPG CPF RJQUIGPG� ,� 6QZKEQN� 'PXKTQP� *GCNVJ ��� ������
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*CVEJ� )� '�� 9KGUVGT� /� ,�� 1XGTVQP� ,� *�� ,T�� #KUUC� /� 
����� 4GURKTCVQT[ VTCEV FQUKOGVT[ QH =��?1�NCDGNGF

Q\QPG KP TCVU� KORNKECVKQPU HQT C TCV�JWOCP GZVTCRQNCVKQP QH Q\QPG FQUG� +P� 5EJPGKFGT� 6�� .GG� 5�

&�� 9QNVGTU� )� ,� 4�� )TCPV� .� &�� GFU� #VOQURJGTKE Q\QPG TGUGCTEJ CPF KVU RQNKE[ KORNKECVKQPU�

RTQEGGFKPIU QH VJG �TF 75�&WVEJ KPVGTPCVKQPCN U[ORQUKWO� /C[ ����� 0KLOGIGP� 6JG 0GVJGTNCPFU�

#OUVGTFCO� 6JG 0GVJGTNCPFU� 'NUGXKGT 5EKGPEG 2WDNKUJGTU� RR� �������� 
5VWFKGU KP GPXKTQPOGPVCN

UEKGPEG ����

*CVEJ� )� '�� 5NCFG� 4�� *CTTKU� .� 2�� /E&QPPGNN� 9� (�� &GXNKP� 4� $�� -QTGP� *� 5�� %QUVC� &� .��

/E-GG� ,� 
����� 1\QPG FQUG CPF GHHGEV KP JWOCPU CPF TCVU� C EQORCTKUQP WUKPI QZ[IGP��� NCDGNKPI

CPF DTQPEJQCNXGQNCT NCXCIG� #O� ,� 4GURKT� %TKV� %CTG /GF� ���� ��������

*C\WEJC� /� ,� 
����� 4GNCVKQPUJKR DGVYGGP Q\QPG GZRQUWTG CPF RWNOQPCT[ HWPEVKQP EJCPIGU� ,� #RRN� 2J[UKQN�

��� ����������

*C\WEJC� /� ,�� $CVGU� &� 8�� $TQODGTI� 2� #� 
����� /GEJCPKUO QH CEVKQP QH Q\QPG QP VJG JWOCP NWPI�

,� #RRN� 2J[UKQN� ��� ����������

*QHOCPP� 9�� /CTVQPGP� 6� $�� )TCJCO� 4� %� 
����� 2TGFKEVGF FGRQUKVKQP QH PQPJ[ITQUEQRKE CGTQUQNU KP VJG

JWOCP NWPI CU C HWPEVKQP QH UWDLGEV CIG� ,� #GTQUQN /GF� �� ������

*QTUHKGNF� -�� &CTV� )�� 1NUQP� &� '�� (KNNG[� )� (�� %WOOKPI� )� 
����� /QFGNU QH VJG JWOCP DTQPEJKCN VTGG� ,�

#RRN� 2J[UKQN� ��� ��������

*QTUVOCP� &� *�� (QNKPUDGG� .� ,�� +XGU� 2� ,�� #DFWN�5CNCCO� 5�� /E&QPPGNN� 9� (� 
����� 1\QPG EQPEGPVTCVKQP

CPF RWNOQPCT[ TGURQPUG TGNCVKQPUJKRU HQT ����JQWT GZRQUWTGU YKVJ HKXG JQWTU QH OQFGTCVG GZGTEKUG VQ

����� ����� CPF ���� RRO� #O� 4GX� 4GURKT� &KU� ���� ����������

*QVEJMKUU� ,� #�� *CTMGOC� ,� 4�� 5WP� ,� &�� *GPFGTUQP� 4� (� 
����� %QORCTKUQP QH CEWVG Q\QPG�KPFWEGF PCUCN

CPF RWNOQPCT[ KPHNCOOCVQT[ TGURQPUGU KP TCVU� 6QZKEQN� #RRN� 2JCTOCEQN� ��� ��������

*W� 5� 
����� 0QPKPXCUKXG FGVGTOKPCVKQP QH Q\QPG FKUVTKDWVKQP KP VJG JWOCP NWPI CKTYC[U =2J�&� VJGUKU?�

*W� 5� %�� $GP�,GDTKC� #�� 7NVOCP� ,� 5� 
����C� 5KOWNCVKQP QH Q\QPG WRVCMG FKUVTKDWVKQP KP VJG JWOCP CKTYC[U D[

QTVJQIQPCN EQNNQECVKQP QP HKPKVG GNGOGPVU� %QORWV� $KQOGF� 4GU� ��� ��������

*W� 5� %�� $GP�,GDTKC� #�� 7NVOCP� ,� 5� 
����D� .QPIKVWFKPCN FKUVTKDWVKQP QH Q\QPG CDUQTRVKQP KP VJG NWPI� SWKGV

TGURKTCVKQP KP JGCNVJ[ UWDLGEVU� ,� #RRN� 2J[UKQN� ��� ����������

*W� 5��%�� $GP�,GDTKC� #�� 7NVOCP� ,� 5� 
����� .QPIKVWFKPCN FKUVTKDWVKQP QH Q\QPG CDUQTRVKQP KP VJG NWPI� GHHGEVU

QH TGURKTCVQT[ HNQY� ,� #RRN� 2J[UKQN� ��� ��������

*WPVGT� #� 4�� 2NGWXT[� $� ,�� 4GGU� ,� /� *� 
����� 6JG TGURKTCVQT[ FGRTGUUCPV GHHGEVU QH DCTDKVWTCVGU CPF

PCTEQVKE CPCNIGUKEU KP VJG WPCPCGUVJGVK\GF TCDDKV� $T� ,� #PCGUVJ� ��� ��������

*[FG� &� /�� *WDDCTF� 9� %�� 9QPI� 8�� 9W� 4�� 2KPMGTVQP� -�� 2NQRRGT� %� )� 
����� 1\QPG�KPFWEGF CEWVG

VTCEJGQDTQPEJKCN GRKVJGNKCN KPLWT[� TGNCVKQPUJKR VQ ITCPWNQE[VG GOKITCVKQP KP VJG NWPI� #O� ,� 4GURKT�

%GNN /QN� $KQN� �� ��������

*[PGU� $�� 5KNXGTOCP� (�� %QNG� 2�� %QTG[� 2� 
����� 'HHGEVU QH Q\QPG GZRQUWTG� C EQORCTKUQP DGVYGGP QTCN CPF

PCUCN DTGCVJKPI� #TEJ� 'PXKTQP� *GCNVJ ��� ��������

+PVGTPCVKQPCN %QOOKUUKQP QP 4CFKQNQIKECN 2TQVGEVKQP� 
����� 4GRQTV QH VJG 6CUM )TQWR QP TGHGTGPEG OCP� 1ZHQTF�

7PKVGF -KPIFQO� 2GTICOQP 2TGUU .VF�� +%42 RWDNKECVKQP PQ� ���
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,CGIGT� 4� ,�� )GCTJCTV� ,� /� 
����� 4GURKTCVQT[ CPF OGVCDQNKE TGURQPUG QH TCVU CPF OKEG VQ HQTOCNKP XCRQT�

6QZKEQNQI[ ��� ��������

,QJPUQP� 6� 4� 
����� 1PG�OKPWVG Q\QPG GZRQUWTG UGSWGPEGU HQT UGNGEVGF 0GY ;QTM EQJQTVU =NGVVGT VQ

&T� ,QJP *� 1XGTVQP� 7�5� '2#?� &WTJCO� 0%� +PVGTPCVKQPCN 6GEJPQNQI[ %QTRQTCVKQP�

0QXGODGT ���

-CDGN� ,� 4�� $GP�,GDTKC� $�� 7NVOCP� ,� 5� 
����� .QPIKVWFKPCN FKUVTKDWVKQP QH Q\QPG CDUQTRVKQP KP VJG NWPI�

EQORCTKUQP QH PCUCN CPF QTCN SWKGV DTGCVJKPI� ,� #RRN� 2J[UKQN� ��� ����������

-NGGDGTIGT� 5� 4�� $CUUGVV� &� ,� 2�� ,CMCD� )� ,�� .GXKVV� 4� %� 
����� # IGPGVKE OQFGN HQT GXCNWCVKQP QH

UWUEGRVKDKNKV[ VQ Q\QPG�KPFWEGF KPHNCOOCVKQP� #O� ,� 2J[UKQN� ���� .����.����

-NGKPHGNF� /�� )KGN� %�� 6CDGTUJCY� +� 4� 
����� *GCNVJ JC\CTFU CUUQEKCVGF YKVJ KPGTV�ICU�UJKGNFGF OGVCN CTE

YGNFKPI� #/# #TEJ� +PF� *GCNVJ ��� ������

-NKOGPV� 8� 
����� 5KOKNCTKV[ CPF FKOGPUKQPCN CPCN[UKU� GXCNWCVKQP QH CGTQUQN FGRQUKVKQP KP VJG NWPIU QH NCDQTCVQT[

CPKOCNU CPF OCP� (QNKC /QTRJQN� 
2TCIWG� ��� ������

-QFCXCPVK� 7� 2�� *CVEJ� )� '�� 5VCTEJGT� $�� )KTK� 5� 0�� 9KPUGVV� &�� %QUVC� &� .� 
����� 1\QPG�KPFWEGF

RWNOQPCT[ HWPEVKQPCN� RCVJQNQIKECN� CPF DKQEJGOKECN EJCPIGU KP PQTOCN CPF XKVCOKP %�FGHKEKGPV

IWKPGC RKIU� (WPFCO� #RRN� 6QZKEQN� ��� ��������

-QTGP� *� 5�� &GXNKP� 4� $�� )TCJCO� &� '�� /CPP� 4�� /E)GG� /� 2�� *QTUVOCP� &� *�� -Q\WODQ� 9� ,��

$GEMGT� 5�� *QWUG� &� '�� /E&QPPGNN� 9� (�� $TQODGTI� 2� #� 
����C� 1\QPG�KPFWEGF

KPHNCOOCVKQP KP VJG NQYGT CKTYC[U QH JWOCP UWDLGEVU� #O� 4GX� 4GURKT� &KU� ���� ��������

-QTGP� *� 5�� &GXNKP� 4� $�� )TCJCO� &� '�� /CPP� 4�� /E&QPPGNN� 9� (� 
����D� 6JG KPHNCOOCVQT[ TGURQPUG

KP JWOCP NWPI GZRQUGF VQ CODKGPV NGXGNU QH Q\QPG� +P� 5EJPGKFGT� 6�� .GG� 5� &�� 9QNVGTU� )� ,� 4��

)TCPV� .� &�� GFU� #VOQURJGTKE Q\QPG TGUGCTEJ CPF KVU RQNKE[ KORNKECVKQPU� RTQEGGFKPIU QH VJG �TF

75�&WVEJ KPVGTPCVKQPCN U[ORQUKWO� /C[ ����� 0KLOGIGP� 6JG 0GVJGTNCPFU� #OUVGTFCO� 6JG

0GVJGTNCPFU� 'NUGXKGT 5EKGPEG 2WDNKUJGTU� RR� �������� 
5VWFKGU KP GPXKTQPOGPVCN UEKGPEG ����

-QTGP� *� 5�� &GXNKP� 4� $�� $GEMGT� 5�� 2GTG\� 4�� /E&QPPGNN� 9� (� 
����� 6KOG�FGRGPFGPV EJCPIGU QH

OCTMGTU CUUQEKCVGF YKVJ KPHNCOOCVKQP KP VJG NWPIU QH JWOCPU GZRQUGF VQ CODKGPV NGXGNU QH Q\QPG�

6QZKEQN� 2CVJQN� ��� ��������

-QTGP� *� 5�� &GXNKP� 4� $�� $GEMGT� 5� 
����� 1\QPG�KPFWEGF KPHNCOOCVQT[ TGURQPUG KP RWNOQPCT[ EGNNU�

+P� 5JQQM� .� $�� .CUMKP� &� .�� GFU� :GPQDKQVKEU CPF KPHNCOOCVKQP� TQNGU QH E[VQMKPGU CPF ITQYVJ

HCEVQTU� 1TNCPFQ� (.� #ECFGOKE 2TGUU� RR� ��������

-QUEJ� 2� %�� )KNNGURKG� ,� 4�� $GTT[� ,� &� 
����� (NQY�XQNWOG EWTXGU CPF VQVCN RWNOQPCT[ TGUKUVCPEG KP PQTOCN

DQPPGV CPF TJGUWU OQPMG[U� ,� #RRN� 2J[UKQN�� 4GURKT� 'PXKTQP� 'ZGTEKUG 2J[UKQN� ��� ��������

.CK� ;��.�� 6UW[C� ;�� *KNFGDTCPFV� ,� 
����� 8GPVKNCVQT[ TGURQPUGU VQ %1 GZRQUWTG KP VJG TCV� ,� #RRN� 2J[UKQN���

4GURKT� 'PXKTQP� 'ZGTEKUG 2J[UKQN� ��� ��������

.COO� 9� ,� '�� *KNFGDTCPFV� ,� 4�� *KNFGDTCPFV� ,�� .CK� ;��.� 
����� 'PF�GZRKTCVQT[ XQNWOG KP VJG TCV� GHHGEVU

QH EQPUEKQWUPGUU CPF DQF[ RQUKVKQP� ,� #RRN� 2J[UKQN�� 4GURKT� 'PXKTQP� 'ZGTEKUG 2J[UKQN� ���

����������

.CUV� ,� #�� )GN\NGKEJVGT� 6� 4�� *CTMGOC� ,�� *CYM� 5� 
����� %QPUGSWGPEGU QH RTQNQPIGF KPJCNCVKQP QH Q\QPG QP

(KUEJGT�����0 TCVU� EQNNCDQTCVKXG UVWFKGU� 2CTV +� %QPVGPV CPF ETQUU�NKPMKPI QH NWPI EQNNCIGP�

%CODTKFIG� /#� *GCNVJ 'HHGEVU +PUVKVWVG� TGUGCTEJ TGRQTV PQ� ���
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.GHQJP� #� 5�� 'FYCTFU� 2� ,�� #FCOU� /� $� 
����� 6JG EJCTCEVGTK\CVKQP QH Q\QPG GZRQUWTGU KP TWTCN 9GUV

8KTIKPKC CPF 8KTIKPKC� ,� #KT 9CUVG /CPCIG� #UUQE� ��� ����������

.GKVJ� &� '� 
����� %QORCTCVKXG OCOOCNKCP TGURKTCVQT[ OGEJCPKEU� 2J[UKQNQIKUV ��� ��������

/CTVKP�$QF[� 4� .�� 5KPENCKT� ,� &� 
����� #PCN[UKU QH TGURKTCVQT[ RCVVGTPU KP VJG CYCMG CPF KP VJG JCNQVJCPG

CPCGUVJGVKUGF TCV� 4GURKT� 2J[UKQN� ��� ��������

/CWFGTN[� ,� .� 
����� 4GURKTCVQT[ HWPEVKQP TGURQPUGU QH CPKOCNU CPF OCP VQ QZKFCPV ICUGU CPF VQ RWNOQPCT[

GORJ[UGOC� ,� 6QZKEQN� 'PXKTQP� *GCNVJ ��� ��������

/CWFGTN[� ,� .� 
����� 4GURKTCVKQP QH (��� TCVU KP PQUG�QPN[ KPJCNCVKQP GZRQUWTG VWDGU� ,� #RRN� 6QZKEQN�

�� ������

/CWV\� 9� ,�� $WHCNKPQ� %� 
����� $TGCVJKPI RCVVGTP CPF OGVCDQNKE TCVG TGURQPUGU QH TCVU GZRQUGF VQ Q\QPG�

4GURKT� 2J[UKQN� ��� ������

/CWV\� 9� ,�� $WHCNKPQ� %�� -NGKPOCP� /� 6�� .GLPKGMU� 4� /�� 2JCNGP� 4� (� 
����� 2WNOQPCT[ HWPEVKQP QH

GZGTEKUKPI FQIU GZRQUGF VQ Q\QPG CNQPG QT KP EQODKPCVKQP YKVJ 51� CPF CEKF CGTQUQN� 2TGUGPVGF CV�

��VJ CPPWCN OGGVKPI QH VJG #KT 2QNNWVKQP %QPVTQN #UUQEKCVKQP� ,WPG� &GVTQKV� /+� 2KVVUDWTIJ� 2#� #KT

2QNNWVKQP %QPVTQN #UUQEKCVKQP� RCRGT PQ� ��������

/E&QPPGNN� 9� (�� *QTUVOCP� &� *�� *C\WEJC� /� ,�� 5GCN� '�� ,T�� *CCM� '� &�� 5CNCCO� 5� #�� *QWUG� &� '�


����� 2WNOQPCT[ GHHGEVU QH Q\QPG GZRQUWTG FWTKPI GZGTEKUG� FQUG�TGURQPUG EJCTCEVGTKUVKEU� ,� #RRN�

2J[UKQN�� 4GURKT� 'PXKTQP� 'ZGTEKUG 2J[UKQN� ��� ����������

/E&QPPGNN� 9� (�� *QTUVOCP� &� *�� #DFWN�5CNCCO� 5�� 4CIIKQ� .� ,�� )TGGP� ,� #� 
����� 6JG TGURKTCVQT[

TGURQPUGU QH UWDLGEVU YKVJ CNNGTIKE TJKPKVKU VQ Q\QPG GZRQUWTG CPF VJGKT TGNCVKQPUJKR VQ PQPURGEKHKE

CKTYC[ TGCEVKXKV[� 6QZKEQN� +PF� *GCNVJ �� ��������

/GTEGT� 4� 4�� %TCRQ� ,� &� 
����� 6JTGG�FKOGPUKQPCN CPCN[UKU QH NWPI UVTWEVWTG CPF KVU CRRNKECVKQP VQ RWNOQPCT[

FQUKOGVT[ OQFGNU� +P� )CTFPGT� &� '�� %TCRQ� ,� &�� /E%NGNNCP� 4� 1�� GFU� 6QZKEQNQI[ QH VJG NWPI�

�PF GF� 0GY ;QTM� 0;� 4CXGP 2TGUU� RR� �������� 
6CTIGV QTICP VQZKEQNQI[ UGTKGU��

/GTEGT� 4� 4�� .CEQ� ,� /�� %TCRQ� ,� &� 
����� 6JTGG�FKOGPUKQPCN TGEQPUVTWEVKQP QH CNXGQNK KP VJG TCV NWPI HQT

RTGUUWTG�XQNWOG TGNCVKQPUJKRU� ,� #RRN� 2J[UKQN� ��� ����������

/GTEGT� 4� 4�� #PLKNXGN� 5�� /KNNGT� (� ,�� %TCRQ� ,� &� 
����� +PJQOQIGPGKV[ QH XGPVKNCVQT[ WPKV XQNWOG CPF KVU

GHHGEVU QP TGCEVKXG ICU WRVCMG� ,� #RRN� 2J[UKQN� ��� ����������

/GTEGT� 4� 4�� 4WUUGNN� /� .�� 4QIINK� 8� .�� %TCRQ� ,� &� 
����C� %GNN PWODGT CPF FKUVTKDWVKQP KP JWOCP CPF

TCV CKTYC[U� #O� ,� 4GURKT� %GNN /QN� $KQN� ��� ��������

/GTEGT� 4� 4�� 4WUUGNN� /� .�� %TCRQ� ,� &� 
����D� #NXGQNCT UGRVCN UVTWEVWTG KP FKHHGTGPV URGEKGU� ,� #RRN�

2J[UKQN� ��� ����������

/KNNGT� (� ,� 
����� # OCVJGOCVKECN OQFGN QH VTCPURQTV CPF TGOQXCN QH Q\QPG KP OCOOCNKCP NWPIU =2J�&� VJGUKU?�

4CNGKIJ� 0%� 0QTVJ %CTQNKPC 5VCVG 7PKXGTUKV[� #XCKNCDNG HTQO� 7PKXGTUKV[ /KETQHKNOU +PVGTPCVKQPCN�

#PP #TDQT� /+� RWDNKECVKQP PQ� ���������

/KNNGT� (� ,�� %QPQNN[� 4� $� 
����� 7PEGTVCKPVKGU KP JGCNVJ TKUM CUUGUUOGPVU� EQOOGPVCT[ QP UGNGEVGF KUUWGU CPF

TGUGCTEJ PGGFU� +P� .GG� 5� &�� 5EJPGKFGT� 6�� GFU� %QORCTCVKXG TKUM CPCN[UKU CPF RTKQTKV[ UGVVKPI HQT

CKT RQNNWVKQP KUUWGU� RTQEGGFKPIU QH VJG �VJ 7�5��&WVEJ KPVGTPCVKQPCN U[ORQUKWO� ,WPG �����

-G[UVQPG� %1� 2KVVUDWTIJ� 2#� #KT � 9CUVG /CPCIGOGPV #UUQEKCVKQP� RR� ������ 8+2����
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/KNNGT� (� ,�� 1XGTVQP� ,� *� 
����� %TKVKECN KUUWGU KP KPVTC� CPF KPVGTURGEKGU FQUKOGVT[ QH Q\QPG�

+P� 5EJPGKFGT� 6�� .GG� 5� &�� 9QNVGTU� )� ,� 4�� )TCPV� .� &�� GFU� #VOQURJGTKE Q\QPG TGUGCTEJ

CPF KVU RQNKE[ KORNKECVKQPU� RTQEGGFKPIU QH VJG �TF 7�5��&WVEJ KPVGTPCVKQPCN U[ORQUKWO� /C[ �����

0KLOGIGP� 6JG 0GVJGTNCPFU� #OUVGTFCO� 6JG 0GVJGTNCPFU� 'NUGXKGT 5EKGPEG 2WDNKUJGTU�

RR� �������� 
5VWFKGU KP GPXKTQPOGPVCN UEKGPEG ����

/KNNGT� (� ,�� /GP\GN� &� $�� %QHHKP� &� .� 
����� 5KOKNCTKV[ DGVYGGP OCP CPF NCDQTCVQT[ CPKOCNU KP TGIKQPCN

RWNOQPCT[ FGRQUKVKQP QH Q\QPG� 'PXKTQP� 4GU� ��� �������

/KNNGT� (� ,�� /E0GCN� %� #�� -KTV\� ,� /�� )CTFPGT� &� '�� %QHHKP� &� .�� /GP\GN� &� $� 
�����

0CUQRJCT[PIGCN TGOQXCN QH Q\QPG KP TCDDKVU CPF IWKPGC RKIU� 6QZKEQNQI[ ��� ��������

/KNNGT� (� ,�� 1XGTVQP� ,� *�� ,T�� ,CUMQV� 4� *�� /GP\GN� &� $� 
����� # OQFGN QH VJG TGIKQPCN WRVCMG QH ICUGQWU

RQNNWVCPVU KP VJG NWPI� +� VJG UGPUKVKXKV[ QH VJG WRVCMG QH Q\QPG KP VJG JWOCP NWPI VQ NQYGT TGURKTCVQT[

VTCEV UGETGVKQPU CPF GZGTEKUG� 6QZKEQN� #RRN� 2JCTOCEQN� ��� ������

/KNNGT� (� ,�� 1XGTVQP� ,� *�� )GTTKV[� 6� 4�� )TCJCO� 4� %� 
����� +PVGTURGEKGU FQUKOGVT[ QH TGCEVKXG ICUGU�

+P� /QJT� 7�� &WPIYQTVJ� &�� /E%NGNNCP� 4�� -KOOGTNG� )�� 5VÌDGT� 9�� .GYMQYUMK� ,�� GFU�

+PJCNCVKQP VQZKEQNQI[� VJG FGUKIP CPF KPVGTRTGVCVKQP QH KPJCNCVKQP UVWFKGU CPF VJGKT WUG KP TKUM

CUUGUUOGPV� 0GY ;QTM� 0;� 5RTKPIGT�8GTNCI� RR� ��������

/KNNGT� (� ,�� 1XGTVQP� ,� *�� -KODGNN� ,� 5�� 4WUUGNN� /� .� 
����� 4GIKQPCN TGURKTCVQT[ VTCEV CDUQTRVKQP QH

KPJCNGF TGCEVKXG ICUGU� +P� )CTFPGT� &� '�� %TCRQ� ,� &�� /E%NGNNCP� 4� 1�� GFU� 6QZKEQNQI[ QH VJG

NWPI� �PF GF� 0GY ;QTM� 0;� 4CXGP 2TGUU� RR� �������� 
6CTIGV QTICP VQZKEQNQI[ UGTKGU��

/QTICP� -� 6�� -KODGNN� ,� 5�� /QPVKEGNNQ� 6� /�� 2CVTC� #� .�� (NGKUJOCP� #� 
����� 5VWFKGU QH KPURKTCVQT[

CKTHNQY RCVVGTPU KP VJG PCUCN RCUUCIGU QH VJG (��� TCV CPF TJGUWU OQPMG[ WUKPI PCUCN OQNFU� TGNGXCPEG

VQ HQTOCNFGJ[FG VQZKEKV[� 6QZKEQN� #RRN� 2JCTOCEQN� ���� ��������

/QUU� 1� 4� 
����� =.GVVGT VQ &T� ,QJP *� 1XGTVQP� 7�5� '2#� TG OQPMG[ VKFCN XQNWOGU CPF DTGCVJKPI

HTGSWGPEKGU?� 4GUGCTEJ 6TKCPING 2CTM� 0%� %JGOKECN +PFWUVT[ +PUVKVWVG QH 6QZKEQNQI[� (GDTWCT[ ���

/WTRJ[� 5� &�� 7NTKEJ� %� '�� (TCPMQYKV\� 5� *�� :KPVCTCU� %� 
����� #NVGTGF HWPEVKQP KP CPKOCNU KPJCNKPI NQY

EQPEGPVTCVKQPU QH Q\QPG CPF PKVTQIGP FKQZKFG� #O� +PF� *[I� #UUQE� ,� ��� ��������

0CICUCMC� 6�� *KTCVC� -�� 5WICPQ� ;�� 5JKDCVC� *� 
����� *GCTV DCNCPEG FWTKPI RJ[UKECN TGUVTCKPV KP TCVU� ,RP�

,� 2J[UKQN� ��� ��������

0CICUCMC� 6�� *KTCVC� 5JKDCVC� *�� GV CN� 
����� /GVCDQNKE CPF ECTFKQXCUEWNCT EJCPIGU FWTKPI RJ[UKECN TGUVTCKPV KP

TCVU� ,RP� ,� 2J[UKQN� ��� ��������

1XGTVQP� ,� *�� ,T� 
����� 2J[UKEQEJGOKECN RTQEGUUGU CPF VJG HQTOWNCVKQP QH FQUKOGVT[ OQFGNU� +P� /KNNGT� (� ,��

/GP\GN� &� $�� GFU� (WPFCOGPVCNU QH GZVTCRQNCVKQP OQFGNKPI QH KPJCNGF VQZKECPVU� Q\QPG CPF PKVTQIGP

FKQZKFG� 9CUJKPIVQP� &%� *GOKURJGTG 2WDNKUJKPI %QTRQTCVKQP� RR� �������

1XGTVQP� ,� *�� )TCJCO� 4� %� 
����� 2TGFKEVKQPU QH Q\QPG CDUQTRVKQP KP JWOCP NWPIU HTQO PGYDQTP VQ CFWNV�

*GCNVJ 2J[U� ��
UWRRN� ��� ������

1XGTVQP� ,� *�� /KNNGT� (� ,� 
����� &QUKOGVT[ OQFGNKPI QH KPJCNGF VQZKE TGCEVKXG ICUGU� +P� 9CVUQP� #� ;��

$CVGU� 4� 4�� -GPPGF[� &�� GFU� #KT RQNNWVKQP� VJG CWVQOQDKNG� CPF RWDNKE JGCNVJ� 9CUJKPIVQP� &%�

0CVKQPCN #ECFGO[ 2TGUU� RR� ��������

1XGTVQP� ,� *�� )TCJCO� 4� %�� /KNNGT� (� ,� 
����� # OQFGN QH VJG TGIKQPCN WRVCMG QH ICUGQWU RQNNWVCPVU KP VJG

NWPI� ++� VJG UGPUKVKXKV[ QH Q\QPG WRVCMG KP NCDQTCVQT[ CPKOCN NWPIU VQ CPCVQOKECN CPF XGPVKNCVQT[

RCTCOGVGTU� 6QZKEQN� #RRN� 2JCTOCEQN� ��� ��������
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1XGTVQP� ,� *�� $CTPGVV� #� '�� )TCJCO� 4� %� 
����� 5KIPKHKECPEGU QH VJG XCTKCDKNKV[ QH VTCEJGQDTQPEJKCN CKTYC[

RCVJU CPF VJGKT CKT HNQY TCVGU VQ FQUKOGVT[ OQFGN RTGFKEVKQPU QH VJG CDUQTRVKQP QH ICUGU� +P� %TCRQ� ,�

&�� 5OQNMQ� '� &�� /KNNGT� (� ,�� )TCJCO� ,� #�� *C[GU� #� 9�� GFU� 'ZVTCRQNCVKQP QH FQUKOGVTKE

TGNCVKQPUJKRU HQT KPJCNGF RCTVKENGU CPF ICUGU� 5CP &KGIQ� %#� #ECFGOKE 2TGUU� +PE�� RR� ��������

2CEM� #�� *QQRGT� /� $�� 0KZQP� 9�� 6C[NQT� ,� %� 
����� # EQORWVCVKQPCN OQFGN QH RWNOQPCT[ ICU VTCPURQTV

KPEQTRQTCVKPI GHHGEVKXG FKHHWUKQP� 4GURKT� 2J[UKQN� ��� ��������

2CKXC� /� 
����� )CU VTCPURQTV KP VJG JWOCP NWPI� ,� #RRN� 2J[UKQN� ��� ��������

2CVTC� #� .�� /¾PCEJG� /� )�� 5JCMC� 0� $�� )QQ[C� #� 
����� # OQTRJQOGVTKE UVWF[ QH PCUCN�RJCT[PIGCN

ITQYVJ HQT RCTVKENG FGRQUKVKQP KP VJG TCV� #O� +PF� *[I� #UUQE� ,� ��� ��������

2CXNKP� '� )�� *QTPDGKP� 6� (� 
����� #PGUVJGUKC CPF VJG EQPVTQN QH XGPVKNCVKQP� +P� %JGTPKCEM� 0� 5��

9KFFKEQODG� ,� )�� GFU� *CPFDQQM QH RJ[UKQNQI[� UGEVKQP �� TGURKTCVKQP� X� ++� EQPVTQN QH DTGCVJKPI�

$GVJGUFC� /&� #OGTKECP 2J[UKQNQIKECN 5QEKGV[� RR� �������� 
*CPFDQQM QH RJ[UKQNQI[� X� ++��

2JCNGP� 4� (�� 1NFJCO� /� ,�� $GCWECIG� %� $�� %TQEMGT� 6� 6�� /QTVGPUGP� ,� &� 
����� 2QUVPCVCN GPNCTIGOGPV

QH JWOCP VTCEJGQDTQPEJKCN CKTYC[U CPF KORNKECVKQPU HQT RCTVKENG FGRQUKVKQP� #PCV� 4GE� ����

��������

2KPMGTVQP� -� '�� /GTEGT� 4� 4�� 2NQRRGT� %� )�� %TCRQ� ,� &� 
����� &KUVTKDWVKQP QH KPLWT[ CPF OKETQFQUKOGVT[

QH Q\QPG KP VJG XGPVKNCVQT[ WPKV QH VJG TCV� ,� #RRN� 2J[UKQN� ��� ��������

2KPQ� /� 8�� *[FG� &� /�� 5VQXCNN� /� ;� 
����� 5VTCKP FKHHGTGPEGU KP VJG TGURQPUG QH VJG TCV NWPI VQ CP CEWVG

Q\QPG GZRQUWTG� #O� 4GX� 4GURKT� &KU� ���� #����

2QUVNGVJYCKV� '� /�� .CPIHQTF� 5� &�� $KFCPK� #� 
����� &GVGTOKPCPVU QH KPJCNGF Q\QPG KP KUQNCVGF TCV NWPIU�

6QZKEQN� #RRN� 2JCTOCEQN� ���� ������

2T[QT� 9� #� 
����� *QY HCT FQGU Q\QPG RGPGVTCVG KPVQ VJG RWNOQPCT[ CKT�VKUUWG DQWPFCT[ DGHQTG KV TGCEVU! (TGG

4CFKE� $KQN� /GF� ��� ������

2T[QT� 9� #�� &CU� $�� %JWTEJ� &� (� 
����� 6JG Q\QPCVKQP QH WPUCVWTCVGF HCVV[ CEKFU� CNFGJ[FGU CPF J[FTQIGP

RGTQZKFG CU RTQFWEVU CPF RQUUKDNG OGFKCVQTU QH Q\QPG VQZKEKV[� %JGO� 4GU� 6QZKEQN� �� ��������

4CCDG� 1� )�� ;GJ� *� %�� 5EJWO� )� /�� 2JCNGP� 4� (� 
����� 6TCEJGQDTQPEJKCN IGQOGVT[� JWOCP� FQI� TCV�

JCOUVGT� #NDWSWGTSWG� 0/� .QXGNCEG (QWPFCVKQP� TGRQTV PQ� .(����

4CWD� ,� #�� /GTEGT� 4� 4�� /KNNGT� (� ,�� )TCJCO� ,� #�� 1	0GKN� ,� ,� 
����� &QUG TGURQPUG QH GNCUVCUG� KPFWEGF

GORJ[UGOC KP JCOUVGTU� #O� 4GX� 4GURKT� &KU� ���� ��������

4CWD� ,� #�� /KNNGT� (� ,�� )TCJCO� ,� #� 
����� 'HHGEVU QH NQY�NGXGN Q\QPG GZRQUWTG QP RWNOQPCT[ HWPEVKQP KP

CFWNV CPF PGQPCVCN TCVU� +P� .GG� 5� &�� /WUVCHC� /� )�� /GJNOCP� /� #�� GFU� +PVGTPCVKQPCN

U[ORQUKWO QP VJG DKQOGFKECN GHHGEVU QH Q\QPG CPF TGNCVGF RJQVQEJGOKECN QZKFCPVU� /CTEJ �����

2KPGJWTUV� 0%� 2TKPEGVQP� 0,� 2TKPEGVQP 5EKGPVKHKE 2WDNKUJGTU� +PE�� RR� �������� 
#FXCPEGU KP

OQFGTP GPXKTQPOGPVCN VQZKEQNQI[� X� ���

4GJFGT� -�� /CNNQY� ,� '�� (KDWEJ� '� '�� -TCDKNN� &� 4�� 5GUUNGT� #� &� 
����� 'HHGEVU QH KUQHNWTCPG CPGUVJGUKC

CPF OWUENG RCTCN[UKU QP TGURKTCVQT[ OGEJCPKEU KP PQTOCN OCP� #PGUVJGUKQNQI[ ��� ��������

4GJFGT� -�� 5GUUNGT� #� &�� /CTUJ� *� /� 
����� )GPGTCN CPGUVJGUKC CPF VJG NWPI� #O� 4GX� 4GURKT� &KU�

���� ��������
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4KEJ� %� 4�� 4GJFGT� -�� -PQRR� 6� -�� *[CVV� 4� '� 
����� *CNQVJCPG CPF GPHNWTCPG CPGUVJGUKC CPF TGURKTCVQT[

OGEJCPKEU KP RTQPG FQIU� ,� #RRN� 2J[UKQN�� 4GURKT� 'PXKTQP� 'ZGTEKUG 2J[UKQN� ��� ��������

5CPVTQEM� ,�� *CVEJ� )� '�� 5NCFG� 4�� *C[GU� ,� /� 
����� +PEQTRQTCVKQP CPF FKUCRRGCTCPEG QH QZ[IGP��� KP NWPI

VKUUWG HTQO OKEG CNNQYGF VQ DTGCVJG � RRO 1 � 6QZKEQN� #RRN� 2JCTOCEQN� ��� �������� �

�

5EJGNGING� '� 5�� 5KGHMKP� #� &�� /E&QPCNF� 4� ,� 
����� 6KOG EQWTUG QH Q\QPG�KPFWEGF PGWVTQRJKNKC KP PQTOCN

JWOCPU� #O� 4GX� 4GURKT� &KU� ���� ����������

5EJGTGT� 2� 9�� 5JGPFCNOCP� .� *�� )TGGPG� 0� /� 
����� 5KOWNVCPGQWU FKHHWUKQP CPF EQPXGEVKQP KP UKPING DTGCVJ

NWPI YCUJQWV� $WNN� /CVJ� $KQRJ[U� ��� ��������

5EJTGKFGT� ,� 2�� *WVEJGPU� ,� 
����� /QTRJQNQI[ QH VJG IWKPGC RKI TGURKTCVQT[ VTCEV� #PCV� 4GE� ���� ��������

5EJTGKFGT� ,� 2�� 4CCDG� 1� )� 
����� #PCVQO[ QH VJG PCUCN�RJCT[PIGCN CKTYC[ QH GZRGTKOGPVCN CPKOCNU� #PCV�

4GE� ���� ��������

5EJYCTV\� ,� 
����� .WPI HWPEVKQP CPF EJTQPKE GZRQUWTG VQ CKT RQNNWVKQP� C ETQUU�UGEVKQPCN CPCN[UKU QH 0*#0'5 ++�

'PXKTQP� 4GU� ��� ��������

5EJYCTV\� .� 9�� &WPIYQTVJ� &� .�� /WUVCHC� /� )�� 6CTMKPIVQP� $� -�� 6[NGT� 9� 5� 
����� 2WNOQPCT[

TGURQPUGU QH TCVU VQ CODKGPV NGXGNU QH Q\QPG� GHHGEVU QH ��FC[ KPVGTOKVVGPV QT EQPVKPWQWU GZRQUWTG�

.CD� +PXGUV� ��� ��������

5GNV\GT� ,�� $KID[� $� )�� 5VWNDCTI� /�� *QNV\OCP� /� ,�� 0CFGN� ,� #�� 7GMK� +� (�� .GKMCWH� )� &�� )QGV\N�

'� ,�� $QWUJG[� *� #� 
����� 1 �KPFWEGF EJCPIG KP DTQPEJKCN TGCEVKXKV[ VQ OGVJCEJQNKPG CPF CKTYC[
�

KPHNCOOCVKQP KP JWOCPU� ,� #RRN� 2J[UKQN� ��� ����������

5KCHCMCU� 0� /�� $QPQTC� /�� &WTQP� $�� )CWVKGT� *�� /KNKE�'OKNK� ,� 
����� &QUG GHHGEV QH RGPVQDCTDKVCN UQFKWO

QP EQPVTQN QH DTGCVJKPI KP ECVU� ,� #RRN� 2J[UKQN�� 4GURKT� 'PXKTQP� 'ZGTEKUG 2J[UKQN� ��� ����������

5MQTPKEM� 9� #�� $TCKP� ,� &� 
����� $TGCVJKPI CPF NWPI OGEJCPKEU KP JCOUVGTU� GHHGEV QH RGPVQDCTDKVCN

CPGUVJGUKC� ,� #RRN� 2J[UKQN� ��� ����������

5NCFG� 4�� 5VGCF� #� )�� )TCJCO� ,� #�� *CVEJ� )� '� 
����� %QORCTKUQP QH NWPI CPVKQZKFCPV NGXGNU KP JWOCPU

CPF NCDQTCVQT[ CPKOCNU� #O� 4GX� 4GURKT� &KU� ���� ��������

5NCFG� 4�� *KIJHKNN� ,� 9�� *CVEJ� )� '� 
����� 'HHGEVU QH FGRNGVKQP QH CUEQTDKE CEKF QT PQPRTQVGKP UWNHJ[FT[NU QP

VJG CEWVG KPJCNCVKQP VQZKEKV[ QH PKVTQIGP FKQZKFG� Q\QPG� CPF RJQUIGPG� +PJCNCVKQP 6QZKEQN�

�� ��������

5NCFG� 4�� %TKUUOCP� -�� 0QTYQQF� ,�� *CVEJ� )� 
����� %QORCTKUQP QH CPVKQZKFCPV UWDUVCPEGU KP DTQPEJQCNXGQNCT

NCXCIG EGNNU CPF HNWKF HTQO JWOCPU� IWKPGC RKIU� CPF TCVU� 'ZR� .WPI 4GU� ��� ��������

5PKFGT� )� .�� 5JGTVGT� %� $� 
����� # QPG�[GCT UVWF[ QH VJG GXQNWVKQP QH GNCUVCUG�KPFWEGF GORJ[UGOC KP

JCOUVGTU� ,� #RRN� 2J[UKQN�� 4GURKT� 'PXKTQP� 'ZGTEKUG 2J[UKQN� ��� ��������

5VCJN� 9� 4� 
����� 5ECNKPI QH TGURKTCVQT[ XCTKCDNGU KP OCOOCNU� ,� #RRN� 2J[UKQN� ��� ��������

5VQMKPIGT� *� '� 
����� 1\QPG VQZKEQNQI[� C TGXKGY QH TGUGCTEJ CPF KPFWUVTKCN GZRGTKGPEG� ���������� #TEJ�

'PXKTQP� *GCNVJ ��� ��������

6CMG\CYC� ,�� /KNNGT� (� ,�� 1	0GKN� ,� ,� 
����� 5KPING�DTGCVJ FKHHWUKPI ECRCEKV[ CPF NWPI XQNWOGU KP UOCNN

NCDQTCVQT[ OCOOCNU� ,� #RRN� 2J[UKQN�� 4GURKT� 'PXKTQP� 'ZGTEKUG 2J[UKQN� ��� ����������
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6GRRGT� ,� 5�� 9KGUVGT� /� ,�� -KPI� /� '�� 9GDGT� /� (�� %QUVC� &� .� 
����� 7UG QH ECTDQP FKQZKFG EJCNNGPIG

VQ FGVGEV VQZKECPV�KPFWEGF EJCPIGU KP ECTFKQRWNOQPCT[ HWPEVKQP QH CYCMG TCVU� +PJCNCVKQP 6QZKEQNQI[�

2TGOKGT +UUWG� RR� ������

6GRRGT� ,� 5�� %QUVC� &� .�� .GJOCPP� ,� 4�� 9GDGT� /� (�� *CVEJ� )� '� 
����� 7PCVVGPWCVGF UVTWEVWTCN CPF

DKQEJGOKECN CNVGTCVKQPU KP VJG TCV NWPI FWTKPI HWPEVKQPCN CFCRVCVKQP VQ Q\QPG� #O� 4GX� 4GURKT� &KU�

���� ��������

6GRRGT� ,� 5�� 9KGUVGT� /� ,�� 9GDGT� /� (�� /¾PCEJG� /� )� 
����� /GCUWTGOGPVU QH ECTFKQRWNOQPCT[

TGURQPUG KP CYCMG TCVU FWTKPI CEWVG GZRQUWTG VQ PGCT�CODKGPV EQPEGPVTCVKQPU QH Q\QPG� (WPFCO�

#RRN� 6QZKEQN� ��� �����

6GRRGT� ,� 5�� 9KGUVGT� /� ,�� 9GDGT� /� (�� (KV\IGTCNF� 5�� %QUVC� &� .� 
����� %JTQPKE GZRQUWTG VQ C UKOWNCVGF

WTDCP RTQHKNG QH Q\QPG CNVGTU XGPVKNCVQT[ TGURQPUGU VQ ECTDQP FKQZKFG EJCNNGPIG KP TCVU� (WPFCO� #RRN�

6QZKEQN� ��� ������

6GRRGT� ,� 5�� GV CN� 
����� 6KOG EQWTUG QH KPHNCOOCVKQP KP VJG TCV GZRQUGF VQ Q\QPG HQT UJQTV CPF RTQNQPIGF

RGTKQFU YKVJ KPVGTOKVVGPV J[RGTXGPVKNCVKQP� 4GUGCTEJ 6TKCPING 2CTM� 0%� 7�5� 'PXKTQPOGPVCN

2TQVGEVKQP #IGPE[� 0CVKQPCN *GCNVJ CPF 'PXKTQPOGPVCN 'HHGEVU 4GUGCTEJ .CDQTCVQT[� 2WNOQPCT[

6QZKEQNQI[ $TCPEJ�

6TCXKU� %� %�� 9JKVG� 4� -�� 9CTF� 4� %� 
����� +PVGTURGEKGU GZVTCRQNCVKQP QH RJCTOCEQMKPGVKEU� ,� 6JGQT� $KQN�

���� ��������

6[NGT� 9� 5�� 6[NGT� 0� -�� .CUV� ,� #�� )KNNGURKG� /� ,�� $CTUVQY� 6� ,� 
����� %QORCTKUQP QH FCKN[ CPF UGCUQPCN

GZRQUWTGU QH [QWPI OQPMG[U VQ Q\QPG� 6QZKEQNQI[ ��� ��������

7�5� 'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[� 
����� #KT SWCNKV[ ETKVGTKC HQT Q\QPG CPF QVJGT RJQVQEJGOKECN QZKFCPVU�

4GUGCTEJ 6TKCPING 2CTM� 0%� 1HHKEG QH *GCNVJ CPF 'PXKTQPOGPVCN #UUGUUOGPV� 'PXKTQPOGPVCN

%TKVGTKC CPF #UUGUUOGPV 1HHKEG� '2# TGRQTV PQU� '2#�������������C(�G(� �X� #XCKNCDNG HTQO�

06+5� 5RTKPIHKGNF� 8#� 2$����������

7�5� 'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[� 
����� 4GXKGY QH PCVKQPCN CODKGPV CKT SWCNKV[ UVCPFCTFU HQT Q\QPG

CUUGUUOGPV QH UEKGPVKHKE CPF VGEJPKECN KPHQTOCVKQP� 4GUGCTEJ 6TKCPING 2CTM� 0%� 1HHKEG QH #KT

3WCNKV[ 2NCPPKPI CPF 5VCPFCTFU� 1#325 UVCHH RCRGT�

7EJK[COC� +�� 5KOQOWTC� ;�� ;QMQ[COC� '� 
����� 'HHGEVU QH CEWVG GZRQUWTG VQ Q\QPG QP JGCTV TCVG CPF DNQQF

RTGUUWTG QH VJG EQPUEKQWU TCV� 'PXKTQP� 4GU� ��� ��������

7NVOCP� ,� 5� 
����� 6TCPURQTV CPF WRVCMG QH KPJCNGF ICUGU� +P� 9CVUQP� #� ;�� $CVGU� 4� 4�� -GPPGF[� &�� GFU�

#KT RQNNWVKQP� VJG CWVQOQDKNG� CPF RWDNKE JGCNVJ� 9CUJKPIVQP� &%� 0CVKQPCN #ECFGO[ 2TGUU�

RR� ��������

7NVOCP� ,� 5�� #PLKNXGN� 5� 
����� /QPVG %CTNQ UKOWNCVKQP QH Q\QPG WRVCMG KP CP CUU[OGVTKE NWPI OQFGN�

+P� 5EJPGEM� &� ,�� .WECU� %� .�� GFU� $KQHNWKF OGEJCPKEU �� RTQEGGFKPIU QH VJG VJKTF OKF�#VNCPVKE

EQPHGTGPEG QP DKQHNWKF OGEJCPKEU� 1EVQDGT� $NCEMUDWTI� 8#� 0GY ;QTM� 0;� 0GY ;QTM 7PKXGTUKV[

2TGUU� RR� ������

7NVOCP� ,� 5�� $GP�,GDTKC� #�� *W� 5� 
����� 0QPKPXCUKXG FGVGTOKPCVKQP QH TGURKTCVQT[ Q\QPG CDUQTRVKQP� VJG

DQNWU�TGURQPUG OGVJQF� %CODTKFIG� /#� *GCNVJ 'HHGEVU +PUVKVWVG� TGUGCTEJ TGRQTV PQ� ���

8CP $TGG� .�� 4QODQWV� 2� ,� #�� 4KGVLGPU� +� /� %� /�� &QTOCPU� ,� #� /� #�� /CTTC� /� 
�����

2CVJQDKQEJGOKECN GHHGEVU KP TCV NWPI TGNCVGF VQ GRKUQFKE Q\QPG GZRQUWTG� +P� 5EJPGKFGT� 6�� .GG�

5� &�� 9QNVGTU� )� ,� 4�� )TCPV� .� &�� GFU� #VOQURJGTKE Q\QPG TGUGCTEJ CPF KVU RQNKE[ KORNKECVKQPU�

RTQEGGFKPIU QH VJG �TF 75�&WVEJ KPVGTPCVKQPCN U[ORQUKWO� /C[ ����� 0KLOGIGP� 6JG 0GVJGTNCPFU�
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#OUVGTFCO� 6JG 0GVJGTNCPFU� 'NUGXKGT 5EKGPEG 2WDNKUJGTU� RR� �������� 
5VWFKGU KP GPXKTQPOGPVCN

UEKGPEG ����

8CP $TGG� .�� /CTTC� /�� 4QODQWV� 2� ,� #� 
����� &KHHGTGPEGU KP RWNOQPCT[ DKQEJGOKECN CPF KPHNCOOCVQT[

TGURQPUGU QH TCVU CPF IWKPGC RKIU TGUWNVKPI HTQO FC[VKOG QT PKIJVVKOG� UKPING CPF TGRGCVGF GZRQUWTG

VQ Q\QPG� 6QZKEQN� #RRN� 2JCTOCEQN� ���� ��������

8CWIJCP� 6� 4�� ,T�� ,GPPGNNG� .� (�� .GYKU� 6� 4� 
����� .QPI�VGTO GZRQUWTG VQ NQY NGXGNU QH CKT RQNNWVCPVU�

GHHGEVU QP RWNOQPCT[ HWPEVKQP KP VJG DGCING� #TEJ� 'PXKTQP� *GCNVJ ��� ������

9CVCPCDG� 5�� (TCPM� 4�� ;QMQ[COC� '� 
����� #EWVG GHHGEVU QH Q\QPG QP NWPIU QH ECVU� +� HWPEVKQPCN� #O� 4GX�

4GURKT� &KU� ���� ����������

9CVMKPUQP� 9� 2�� 9KGUVGT� /� ,�� *KIJHKNN� ,� 9� 
����� 1\QPG VQZKEKV[ KP VJG TCV� +� GHHGEV QH EJCPIGU KP CODKGPV

VGORGTCVWTG QP GZVTCRWNOQPCT[ RJ[UKQNQIKECN RCTCOGVGTU� ,� #RRN� 2J[UKQN� ��� ����������

9GKDGN� '� 4� 
����� /QTRJQOGVT[ QH VJG JWOCP NWPI� 0GY ;QTM� 0;� #ECFGOKE 2TGUU +PE�

9GKUUDGTI� 4� /�� /CTKCP� ,�� $TCFUJCY� ,� 
����� 4GURKTCVQT[ CPF ECTFKQXCUEWNCT GHHGEVU QH RTQUVCINCPFKPU KP VJG

EQPUEKQWU IWKPGC RKI� ,� 2JCTOCEQN� 'ZR� 6JGT� ���� ��������

9KGUVGT� /� ,�� 9KNNKCOU� 6� $�� -KPI� /� '�� /¾PCEJG� /� )�� /KNNGT� (� ,� 
����� 1\QPG WRVCMG KP CYCMG

5RTCIWG�&CYNG[ TCVU� 6QZKEQN� #RRN� 2JCTOCEQN� ��� ��������

9KGUVGT� /� ,�� 6GRRGT� ,� 5�� -KPI� /� '�� /¾PCEJG� /� )�� %QUVC� &� .� 
����� %QORCTCVKXG UVWF[ QH Q\QPG


1 � WRVCMG KP VJTGG UVTCKPU QH TCVU CPF KP VJG IWKPGC RKI� 6QZKEQN� #RRN� 2JCTOCEQN� ��� ��������
�

9KGUVGT� /� ,�� 5VGXGPU� /� #�� /¾PCEJG� /� )�� /E-GG� ,� .�� ,T�� )GTTKV[� 6� 4� 
����� 1\QPG WRVCMG KP

JGCNVJ[ CFWNV OCNGU FWTKPI SWKGV DTGCVJKPI� (WPFCO� #RRN� 6QZKEQN� ��� ��������

9QPI� -� .�� #NCTKG� ;� 
����� # OGVJQF HQT TGRGCVGF GXCNWCVKQP QH RWNOQPCT[ RGTHQTOCPEG KP WPCPGUVJGVK\GF�

WPTGUVTCKPGF IWKPGC RKIU CPF KVU CRRNKECVKQP VQ FGVGEV GHHGEVU QH UWNHWTKE CEKF OKUV KPJCNCVKQP� 6QZKEQN�

#RRN� 2JCTOCEQN� ��� ������

;GJ� *��%�� 5EJWO� )� /� 
����� /QFGNU QH JWOCP NWPI CKTYC[U CPF VJGKT CRRNKECVKQP VQ KPJCNGF RCTVKENG

FGRQUKVKQP� $WNN� /CVJ� $KQN� ��� ��������

;GJ� *� %�� 5EJWO� )� /�� &WIICP� /� 6� 
����� #PCVQOKE OQFGNU QH VJG VTCEJGQDTQPEJKCN CPF RWNOQPCT[

TGIKQPU QH VJG TCV� #PCV� 4GE� ���� ��������

;GJ� *� %�� $TKPMGT� 4� /�� *CTMGOC� ,� 4�� /WIIGPDWTI� $� #�� )WKNOGVVG� 4� #� 
����� # EQORCTCVKXG

OQTRJQOGVTKE CPCN[UKU QH RTKOCVG PCUCN CKTYC[U� +P� +PJCNCVKQP 6QZKEQNQI[ 4GUGCTEJ +PUVKVWVG CPPWCN

TGRQTV ���������� RR� ������ #XCKNCDNG HTQO� 06+5� 5RTKPIHKGNF� 8#� ./(�����

;QMQ[COC� '�� (TCPM� 4� 
����� 4GURKTCVQT[ WRVCMG QH Q\QPG KP FQIU� #TEJ� 'PXKTQP� *GCNVJ ��� ��������

;QMQ[COC� '�� +EJKMCYC� +�� 0CODW� <�� -CYCK� -�� -[QPQ� ;� 
����� 4GURKTCVQT[ GHHGEVU QH KPVGTOKVVGPV

GZRQUWTG VQ Q\QPG QH TCVU� 'PXKTQP� 4GU� ��� ��������

;QWPI� 9� #�� 5JCY� &� $�� $CVGU� &� 8� 
����� 2WNOQPCT[ HWPEVKQP KP YGNFGTU GZRQUGF VQ Q\QPG� #TEJ�

'PXKTQP� *GCNVJ �� ��������

;QWPI� 9� #�� 5JCY� &� $�� $CVGU� &� 8� 
����� 'HHGEV QH NQY EQPEGPVTCVKQPU QH Q\QPG QP RWNOQPCT[ HWPEVKQP KP

OCP� ,� #RRN� 2J[UKQN� ��� ��������
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;W� %� 2� 
����� 1P GSWCVKQP QH ICU VTCPURQTV KP VJG NWPI� 4GURKT� 2J[UKQN� ��� ��������
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